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PREFACE. 


The  Bureau  of  Mines  is  endeavoring  to  ascertain  how  mineral  fuels 
in  which  the  Government  has  a  direct  interest,  by  ownership  or  use, 
can  be  utilized  with  highest  efficiency.  For  this  reason  the  bureau 
has  been,  and  is,  carrying  on  investigations  to  ascertain  the  condi- 
tions of  furnace  construction  and  management  that  are  necessary  to 
insure  the  smokeless  combustion  of  the  different  coals  that  are  found 
in  public  lands  or  are  purchased  for  Government  ships  and  power 
plants. 

Another  reason  for  the  bureau  undertaking  these  investigations 
is  the  need  of  better  furnace  management  and  a.  more  careful  selec- 
tion of  fuel  at  many  Government  plants.  There  are  Federal  build- 
ings in  hundreds  of  cities.  The  coals  available  at  many  of  these 
cities  differ  greatly  in  quality,  and  the  furnaces  in  some  of  the  Fed- 
eral buildings  were  not  designed  for  efficient  utilization  of  the  cheap- 
est available  coal.  Hence,  some  of  the  boiler  plants  smoke  badly 
unless  fed  with  low-volatile  coal  and  have  caused  repeated  com- 
plaints not  only  from  neighboring  property  owners  who  have  suffered 
damage,  but  from  persons  endeavoring  to  create  a  civic  pride  in 
clear  air. 

In  the  course  of  its  fuel  investigations  the  bureau  has  noted  the 
conditions  governing  fuel  consumption  in  different  cities  and  has 
studied  the  attempts  made  by  these  cities  to  abate  smoke  through  the 
passage  of  ordinances  imposing  penalties  on  smoky  stacks.  Some 
results  of  that  study  are  presented  in  this  report.  The  most  im- 
portant conclusion  reached  is  that  smoke  abatement  by  ordinance 
can  not  hope  to  succeed  unless  supported  by  public  sentiment  and 
that  a  smoke  ordinance  should  look  to  future  prevention  rather  than 
to  immediate  prohibition.  In  other  words,  strict  control  of  furnace 
construction  offers  much  greater  hope  for  smoke  abatement  than 
desultory  imposition  of  severe  penalties  on  the  escape  of  "  dense  "  or 

"  black  "  smoke. 
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SMOKE  ABATEMENT  AND  CITY  SMOKE  ORDINANCES. 


By  Samuel  B.  Flagg. 


INTRODUCTION. 
GENERAL  INTEREST  IN  SMOKE  ABATEMENT. 

Almost  from  the  inception  of  the  fuel-testing  work  begun  by  the 
Government  in  1904  the  determination  of  ways  and  means  for  smoke- 
lessly  burning  fuels  from  different  sections  of  the  United  States  has 
been  deemed  of  great  importance  by  the  officials  in  charge  of  the 
work.  The  results  of  some  of  the  investigations  along  this  line  have 
been  published  as  bulletins'^  of  the  United  States  Geological  Survey 
and  of  the  Bureau  of  Mines.  The  large  demand  for  these  bulletins 
has  indicated  that  the  subject  is  of  much  interest  to  the  public. 

Since  the  fuel-testing  investigations  were  begun  in  1904,  and  in 
some  measure  because  of  them,  a  marked  improvement  has  been  made 
in  the  smokeless  burning  of  many  fuels,  and  particularly  in  the  burn- 
ing of  bituminous  coal.  This  advance  has  resulted  partly  from  a 
desire  to  improve  general  power-plant  economy,  but  more  largely 
from  a  public  demand  for  less  smoke.  Unfortunately,  many  of  those 
who  have  been  working  on  the  problem  of  smoke  prevention,  or  smoke 
abatement,  have  not  had  a  thorough  understanding  of  the  basic  prin- 
ciples involved,  and  consequently  much  effort  has  been  misdirected. 
Even  to-day  smoke  prevention  means  to  a  large  number  of  persons 
the  application  pi  some  special  device,  some  "  smoke  consumer,'' 
which,  if  placed  in  the  stack  or  in  the  smoke  passages,  will  in  some 
way  consume  the  smoke. 

CAUSE  OF  s:moke. 

Although  such  a  method  of  preventing  smoke  may  not  be  an  im- 
possibility, it  is  impractical.  Smoke  is  usually  caused  by  relati^^ely 
cool  surfaces  being  too  near  to  the  fuel  bed  or  to  the  point  where  fuel 
is  fed  into  the  furnace,  and  the  logical  way  of  preventing  smoke  is  to 
move  these  cool  surfaces,  such  as  the  water-cooled  surfaces  of  a  boiler, 
farther  from  the  fuel  bed,  change  the  method  of  feeding  the  fuel  into 
the  furnace,  or  make  additional  provision  in  the  furnace  for  mixing 
the  combustible  o^ases  with  the  incoming  air.  To  illustrate:  If  a 
small  block  of  cold  iron  be  lowered  well  into  the  chimney  of  an  ordi- 
nary kerosene  lamp  burning  with  normal  height  of  flame,  smoke 
immediately  appears  at  the  top  of  the  chimney  because  the  cool  sur- 

"  Randall,  D.  T.,  The  smoke  problem  at  boiler  plants,  a  preliminary  report :  IT.  S.  Geol. 
Survey  Bull.  334,  1908,  26  pp.  (revised  and  reprinted  as  Bull.  39,  Bureau  of  Mines)  ; 
Randall,  D.  T.,  and  Weeks.  H.  W..  The  smokeless  combustion  of  coal  in  boiler  furnaces, 
with  a  chapter  on  central  heating  plants  :  U.  S.  Geol.  Survey  Bull.  373,  1909,  188  pp. 
(revised  and  reprinted  as  Bull.  40.  Bureau  of  Mines). 
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faces  of  the  iron  lower  the  temperature  of  the  gases  within  the 
chimney  below  the  temperatures  at  which  those  gases  burn.  To  pre- 
vent this  smoke  it  is  unnecessary  to  attach  a  "  smoke  consumer  "  to 
the  top  of  the  chimney ;  if  the  block  of  iron  be  gradually  raised  the 
smoke  decreases,  and  when  raised  to  a  certain  height  the  iron  no 
longer  causes  the  lamp  to  smoke. 

RESULTS  OF  SMOKY  CONDITIONS. 

In  popular  discussions  of  the  smoke  problem  attention  is  fre- 
quently called  to  the  "  enormous  losses  "  resulting  from  the  failure  to 
burn  the  solid  carbon  particles  that  pass  out  of  the  stack  in  smoke. 
If  this  were  the  only,  or  even  the  greatest  loss  attributable  to  smoke 
emission,  the  need  for  smoke  abatement  would  concern  only  those 
using  a  given  fuel  and  might  be  overlooked,  inasmuch  as  the  heating 
value  of  the  carbon  escaping  as  solid  particles  represents  only  1  to  3 
per  cent  of  the  total  heat  units  in  the  coal  used.  There  are,  however, 
other  losses  through  incomplete  combustion  that  usually  accompany 
the  loss  noted  and  are  of  greater  moment ;  they  result  from  the  partial 
burning  of  carbon  to  carbon  monoxide  (CO),  and  from  the  escape  of 
unburned  hydrogen  and  hydrocarbons.  Under  some  conditions  of 
furnace  design  the  latter  losses  may  amount  to  20  per  cent  of  the 
heating  value  of  the  coal. 

^^Hien  furnaces  are  operating  under  smoke-producing  conditions,  not 
only  is  fuel  wasted  but  the  damage  resulting  from  the  eifects  of  the 
smoke  is  enormous  and  affects  the  public  directly.  It  has  been  esti- 
mated that  in  Cleveland,  Ohio,  this  damage  amounts  to  $12  per 
capita  per  annum.  In  Chicago,  111.,  the  damage  has  been  estimated 
to  equal  four-fifths  of  all  the  taxes  levied  in  that  city  for  municipal 
purposes,  or  a  sum  equivalent  to  at  least  80  per  cent  of  the  cost  of  all 
the  coal  burned  in  the  city.  The  many  ways  in  which  this  damage 
makes  itself  felt  will  not  be  discussed  in  this  bulletin,  but  some  of 
the  principal  ones  are :  By  increased  expenditures  for  repairing  and 
repainting  exteriors  and  interiors  of  buildings,  for  artificial  light 
made  necessary  by  the  decreased  amount  of  sunlight,  for  laundering 
and  cleaning,  and  by  injury  to  vegetation. 

DEMAND  FOR  SMOKE  ABATEMENT. 

With  the  introduction  of  special  methods  or  improved  equipment 
for  burning  different  fuels  came  the  proof  that  smoke  could  be  largely 
reduced  or  entirely  prevented.  At  the  same  time  people  began  to 
realize  the  losses  and  the  damage  resulting  from  smoke  emission  and 
to  demand  that  steps  be  taken  to  abate  smoke.  This  demand  has 
been  expressed  by  the  action  of  chambers  of  commerce  and  of  civic 
associations  and  leagues,  as  well  as  by  the  passage  and  enforcement 
of  smoke  ordinances  by  nearly  all  the  large  cities  of  the  country.  It 
is  quite  certain  that  the  greatest  advances  in  smoke  abatement  in  our 
cities  have  come  in  the  past,  and  must  come  in  the  future,  through  the 
organized  effort  of  the  city  smoke-inspection  departments,  supple- 
mented by  the  active  cooperation  of  citizens. 
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In  connection  with  the  fuel  investigations  conducted  by  the  Bureau 
of  Mines  much  information  has  been  accumulated  as  to  the  smoke- 
abatement  activities  in  various  cities.  The  essential  features  of  the 
information  are  presented  in  this  report,  which,  it  is  believed,  will  be 
of  public  interest  and  benefit,  especially  to  those  communities  that  are 
just  beginning  organized  effort  to  abate  unnecessary  smoke. 
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mechanical  engineer  of  the  bureau,  for  helpful  criticism  of  this  dis- 
cussion. In  the  preparation  of  the  forms  of  smoke  ordinances  herein 
suggested,  frequent  reference  has  been  made  to  the  report  of  the 
Chicago  Department  of  Smoke  Inspection,  issued  in  1911,  and  also  to 
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much  material  has  been  taken  without  substantial  change. 

FACTORS  AFFECTING  SMOKE  CONDITIONS  IN  CITIES. 

There  are  probably  no  two  cities  in  the  United  States  in  which  the 
conditions  affecting  the  problem  of  smoke  abatement  are  even  ap- 
proximatel}^  the  same.  The  differences  are  caused  by  a  number  of 
factors,  among  which  may  be  mentioned  the  status  of  public  opinion, 
the  existence  or  lack  of  proper  smoke  ordinances,  organization  and 
personnel  of  smoke  departments,  topographic  and  climatic  condi- 
tions, character  of  the  fuel  used  for  commercial  and  domestic  pur- 
poses, nature  and  extent  of  the  industrial  activities,  and  the  volume  of 
railroad  and  steamboat  or  steamship  traffic. 

A  strong  public  sentiment  in  favor  of  smoke  abatement  is  almost 
an  absolute  necessity  if  satisfactory  results  are  to  be  accomplished. 
If  the  smoke  ordinance  is  defective  or  if  the  organization  charged 
with  its  enforcement  does  not  see  that  its  provisions  are  carried  out 
there  will  be  slow  progress.  Topographic  and  climatic  conditions 
have  their  influence  upon  the  location  of  industrial  plants,  upon  the 
location  of  railways  and  their  grades,  and  upon  the  quantity  of  fuel 
used  for  different  purposes.  As  to  the  character  of  the  fuel,  it  can 
readily  be  seen  that  where  anthracite  coal,  fuel  oil,  or  natural  gas  is 
available  and  can  be  economically  used  in  any  considerable  percentage 
of  the  furnaces,  smokeless  combustion  in  those  furnaces  can  be  ob- 
tained with  relative  ease.  It  is  well  known,  however,  that  brick 
kilns,  heating  and  annealing  furnaces,  puddling  furnaces,  as  well  as 
locomotive  and  steamboat  boilers,  are  among  the  most  difficult  to 
fire  without  smoke,  so  that  the  proportion  of  such  furnaces  to  the 
total  number  in  a  city  must  be  taken  into  account  in  making  com- 
parisons.    According  to  the  Chicago  smoke  department,'^  locomotives 

<»  Report  of  the  Department  of  Smoke  Inspection,  city  of  Chicago,   1911,  pp.   39-40. 
62142*— Bull.  49—12 2 
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produce  43  per  cent  of  all  the  smoke  emitted  in  Chicago,  and  the 
special  furnaces  are  responsible  for  12^  per  cent. 

The  status  of  the  smoke-abatement  work  in  each  of  the  principal 
cities  is  due  mainly  to  the  influence  of  the  several  factors  mentioned. 
The  extent  to  which  any  one  of  these  factors  is  responsible  for  the 
existing  conditions  in  a  particular  city  could  be  estimated  only  by 
those  thoroughly  familiar  with  every  phase  of  the  work  in  that  city, 
and  acquainted  in  some  degree  with  conditions  in  other  cities  as  well. 

Undoubtedly  the  greatest  improvement  in  connection  with  smoke 
emission  has  been  made  in  the  stationarj^  steam-boiler  furnaces, 
although  in  some  localities  the  amount  of  locomotive  and  steamboat 
smoke  has  been  greatly  reduced.  The  explanation  for  this  greater 
improvement  in  the  one  class  of  furnaces  lies  in  the  fact  that  much 
more  is  known  regarding  the  proper  design  of  such  furnaces,  the  con- 
ditions of  their  operation  and  the  limitations  of  their  design  are 
ordinarily  not  so  exacting,  and  the  personal  element  is  more  easily 
controlled.  Most  of  the  railroads  issue  to  their  enginemen  instruc- 
tions for  firing  so  as  to  prevent  smoke  and  waste  of  fuel,  and  some  of 
the  roads  maintain  their  own  force  of  instructors  and  smoke  inspec- 
tors. Where  such  inspectors  are  detailed  and  the  firemen  follow 
closely  the  instructions  given,  a  marked  reduction  in  smoke  is  noted. 
Ordinarily  more  attention  is  given  to  passenger  locomotives,  and 
to-day  the  engines  for  freight  service  and  shunting  work  produce 
more  smoke  than  those  in  passenger  service.  Another,  and  one  of 
the  most  serious  phases  of  the  problem  of  reducing  the  smoke  incident 
to  the  operation  of  railroads,  is  the  elimination  of  smoke  from  round- 
houses and  from  engines  standing  in  yards. 

Some  of  the  special  furnaces  have  been  made  more  nearly  or  quite 
smokeless  by  the  use  of  gas,  fuel  oil,  or  pulverized  fuel,  but  the  adop- 
tion of  these  fuels  does  not  guarantee  the  elimination  of  smoke;  in 
fact,  the  writer  has  seen  some  furnaces  using  them  that  were  among 
the  worst  offenders.  In  some  cities  the  difficulty  of  making  the  stacks 
of  these  special  furnaces  smokeless  has  been  given  consideration,  and 
such  stacks  have  been  exempted  by  the  ordinances ;  in  other  cities  the 
smoke  departments,  realizing  this  difficulty  and  following  a  gen- 
eral policy  of  cooperation  with  plant  owners,  have  worked  with  the 
owners  or  operators  to  bring  about  as  much  improvement  as  possible 
and  have  brought  no  suits  so  long  as  the  operators  appeared  to  be 
making  every  effort  to  comply  with  the  ordinances. 

STATUS   OF   SMOKE-ABATEMENT  WORK  IN   THE   UNITED   STATES. 

With  the  idea  of  learning  more  definitely  the  status  of  smoke- 
abatement  work  in  this  country  the  Bureau  of  Mines  recently  sent 
out  circulars  of  inquiry  to  the  officials  and  the  antismoke  organiza- 
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tions  of  all  the  principal  cities.  From  the  replies  to  these  circulars 
and  from  information  obtained  by  personal  inspection  condensed 
statements  in  regard  to  the  existing  conditions  in  some  of  these  cities 
have  been  prepared  and  are  given  in  the  following  pages. 

In  studying  the  data  submitted  by  the  smoke  inspectors  or  other  offi- 
cials the  cities  were  divided  according  to  population  into  three  main 
groups,  viz,  (1)  cities  having  less  than  50,000  inhabitants,  (2)  cities  of 
50,000  to  200,000  inhabitants,  and  (3)  cities  of  over  200,000  inhabitants. 

CITIES  OF  LESS  THAN    200,000   INHABITANTS    (GROUPS    1   AND    2). 

Out  of  approximately  240  cities  in  the  first  group  only  12  reported 
having  either  a  smoke  ordinance  or  an  official  charged  Avith  smoke 
inspection.  From  the  second  group  about  60  replies  were  received, 
and  of  the  cities  represented  by  them  17  are  making  more  or  less  vig- 
orous efforts  to  suppress  the  nuisance.  Of  the  17  cities  mentioned,  the 
most  active  are  Des  Moines,  Iowa ;  Lowell,  Mass. ;  Syracuse,  X.  Y. ; 
Toledo,  Ohio;  Richmond,  Va.;  and  Atlanta,  Ga.  Des  Moines  has  a 
new  and  well-drafted  ordinance  resembling  in  many  respects  the  Chi- 
cago statute,  and  its  citizens  seem  to  have  a  decided  spirit  of  coopera- 
tion. In  Richmond,  Va.,  an  ordinance  was  passed  prohibiting  the  use 
in  certain  sections  of  the  city  without  a  permit  from  the  city  council 
of  any  fuel  except  anthracite  coal.  This  ordinance  was  afterwards 
declared  unconstitutional.  The  city  of  Nashville,  Tenn.,  is  at  this 
time  considering  the  passage  of  an  ordinance  the  proposed  form  for 
which  is  modeled  rather  closely  after  the  commendable  Chicago  and 
Des  Moines  ordinances.  The  reply  from  one  of  the  cities  in  the  group 
says  that  smoke  has  been  found  "  a  nuisance  that  can  not  be  abated  in 

the  city  of ,  for  the  reason  of  its  being  a  manufacturing 

city."  The  fallacy  of  such  a  statement  is  now  recognized  by  a  number 
of  the  more  important  manufacturing  cities,  and  in  them,  in  an 
increasing  measure,  the  smoke  nuisance  is  being  intelligently  and 
successfully  combated. 

CITIES  or  OVER   200,000  INHABITANTS    ( GROUP  s). 

Of  the  28  cities  having  over  200,000  population,  5  are  making  prac- 
tically no  effort  toward  smoke  abatement,  but  in  3  of  these  fuel  oil  is 
used  almost  exclusively,  and  the  smoke  problem  is  not  serious.  A 
statement  concerning  each  of  the  28  cities  in  group  3  follows: 

Baltimore^  McL — The  Baltimore  ordinance  prohibits  the  emission 
of  dense  smoke  within  the  city  limits  for  more  than  six  minutes  in 
any  one  hour.  Furnaces  used  solely  in  connection  with  manufac- 
turing or  in  buildings  used  exclusively  for  such  j^urpose  are  exempt. 
With  the  possible  exception  of  the  railroad  smoke  this  city  has  a 
smoke  problem  comparatively  easy  of  solution,  but  progress  in  that 
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direction  has  been  very  slow  because  of  the  general  public's  lack  of 
interest  in  smoke  abatement.  This  lack  of  support  has  probably 
resulted  largely  from  the  mistaken  belief  held  by  many  people  that 
systematic  or  organized  effort  toward  the  suppression  of  the  smoke 
nuisance  would  bring  about  injury  to  the  commercial  interests  of  the 
city. 

Boston^  Mass. — In  Massachusetts,  as  in  several  other  States,  there 
is  a  State  law  prohibiting  the  emission  of  dense  smoke  within  the 
corporate  limits  of  cities  having  more  than  a  given  population.  The 
city  of  Boston  and  some  of  the  adjacent  territory  are  governed  by  a 
special  enactment  of  the  State  legislature.  The  Massachusetts 
Board  of  Gas  and  Electric  Light  Commissioners  has  general  super- 
vision of  the  enforcement  of  the  enactment,  and  the  board  is  em- 
powered to  appoint  a  smoke  inspector  and  such  deputy  inspectors, 
clerks,  and  stenographers  as  are  provided  for.  The  expense  incurred 
in  connection  with  the  work  is  prorated  among  the  several  munici- 
palities according  to  their  State  tax. 

The  Boston  ordinance  differs  from  other  statutes  in  force  in  that  it 
classifies  stacks  according  to  their  size  and  the  character  of  furnaces 
they  serve  and  specifies  increasing  restrictions  each  year  until  1913. 
There  is  considerable  support  for  the  enforcement  of  the  statute  and 
good  results  are  being  reported. 

Bujfalo^  N.  Y, — Section  1  of  the  Buffalo  smoke  ordinance  provides 

as  follows: 

It  shall  not  be  lawful  within  the  limits  of  the  city  of  Buffalo  for  any  persons 
or  person,  firm  or  corjwration,  or  any  servant,  agent,  or  employee  of  any  per- 
son, firm  or  corporation  to  permit  or  allow,  or  cause  to  be  permitted  or  allowed, 
the  discharge  or  escape  into  the  open  air  of  large  quantities  of  smoke,  soot,  dust, 
gas,  steam  or  offensive  odor,  or  to  permit  or  allow  any  smoke,  soot  *  *  * 
to  escape  in  such  manner  or  in  such  quantities  as  to  cause  or  have  a  natural 
tendency  to  cause  injury,  detriment,  or  annoyance  to  any  persons  or  person  or 
the  public,  or  to  endanger  the  comforts,  repose,  health,  or  safety  of  any  persons 
or  person  or  the  public,  or  in  such  manner  as  to  cause  or  have  a  natural  tend- 
ency to  cause  injury  or  damage  to  business  or  property. 

The  restrictions  of  this  section  are  so  sweeping  in  their  nature  that 
it  is  doubted  if  they  would  be  sustained  in  the  courts.  The  emission 
of  any  smoke  at  all  could  be  construed  a  violation  of  the  section, 
although  the  intent  of  the  framers  of  the  ordinance  probably  was  to 
prevent  only  the  emission  of  dense  smoke. 

For  the  enforcement  of  this  ordinance  it  is  provided  in  section  4 

that— 

It  shall  be  the  duty  of  the  board  of  public  works  to  investigate  all  complaints 
made  to  it  of  a  violation  of  any  of  the  provisions  of  this  ordinance  and  report 
the  same  to  the  corporation  counsel ;  it  shall  be  the  duty  of  each  inspector  con- 
nected with  the  bureau  of  streets  of  said  city,  and  of  all  police  officers  of  said 
city,  to  immediately  report  to  said  board  all  persons,  firms,  or  corporations 
guilty  of  a  violation  of  this  ordinance,  together  with  the  names  and  addresses 
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of  all  witnesses  having  knowledge  concerning  or  being  in  the  i)ossession  of  facts 
showing  such  violation ;  each  and  every  such  inspector  or  police  officer  shall 
have  the  right  and  authority  at  all  reasonable  hours  to  visit  and  inspect  prem- 
ises and  all  machinery,  boilers,  furnaces    *     *     *^ 

It  might  seem  from  the  foregoing  that  abundant  provision  had 
been  made  for  the  enforcement  of  the  ordinance.  Reports  indicate, 
however,  that  the  ordinance  is  not  observed  and  that  violators  are 
not  prosecuted.  This  condition  is  rather  to  be  expected  than  other- 
wise because  of  the  divided  responsibility  for  the  enforcement  of  the 
ordinance.  In  order  to  carry  on  successfully  the  work  of  smoke 
abatement  in  a  city  of  large  size  certain  individuals  must  be  held  re- 
sponsible for  the  enforcement  of  the  smoke  ordinance  and  for  that 
alone. 

Chicago^  III. — The  ordinance  passed  by  the  city  council  of  the  city 
of  Chicago,  in  its  essential  features,  provides  for  certain  officials  and 
specifies  their  duties  as  follows: 

{a)  A  department  of  smoke  inspection,  the  head  of  which  is 
known  as  the  smoke  inspector. 

(5)  A  smoke  inspector  appointed  by  the  mayor  by  and  with  the 
advice  of  the  city  council. 

(c)  That  the  person  so  appointed  shall  be  a  "  mechanical  engineer, 
qualified  by  technical  training  and  experience  in  the  theory  and  prac- 
tice of  the  construction  and  operation  of  steam  boilers  and  furnaces, 
and  also  in  the  theory  and  practice  of  smoke  abatement  and  preven- 
tion." 

(g?)  A  chief  assistant  smoke  inspector  to  be  appointed  by  the  smoke 
inspector  as  provided  by  law. 

(e)  The  qualifications  of  the  chief  assistant  smoke  inspector  to  be 
the  same  as  for  the  smoke  inspector. 

(/)  As  many  deputy  smoke  inspectors,  assistant  smoke  inspectors, 
clerks,  and  stenographers  as  shall  be  provided  for  by  the  city  council. 

(^)  Appointment  by  the  mayor  of  a  smoke-abatement  commission 
of  eight  members  to  act  as  advisors  to  the  mayor  in  the  organization 
of  the  smoke  department  and  to  the  smoke  inspector  in  the  conduct 
of  the  department. 

(K)  An  advisory  board  of  three  consulting  engineers  of  recognized 
standing,  who  have  had  the  necessary  experience  to  fit  them  to  act 
as  advisors  on  engineering  questions  to  the  commission,  the  smoke 
inspector,  and  the  members  of  the  department. 

The  Chicago  ordinance  also  provides : 

(^)  That  no  new  power  plants  are  to  be  built  or  old  plants  recon- 
structed until  plans  and  specifications  for  such  work  have  received 
the  approval  of  the  smoke  inspector,  and  until  a  permit  for  such 
work  has  been  issued. 
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(j)  That  no  new  or  reconstructed  plants  shall  be  used  until  in- 
spected by  the  smoke  department  a  ad  found  to  be  properly  con- 
structed, and  until  a  certificate  has  been  issued. 

(k)  That  permits  shall  be  procured  before  making  any  alterations 
in  chimneys  or  furnaces,  provided  such  alterations  affect  in  any  way 
the  prevention  of  smoke.  Minor  changes  or  emergency  repairs  not 
involving  a  change  in  the  method  of  preventing  smoke  may  be  made 
without  a  permit.  For  violation  of  this  provision  a  fine  of  $25  for 
each  day  upon  Avhich  the  alteration  is  prosecuted  is  the  penalty. 

(Z)  That  the  emission  of  dense  smoke  from  any  stack,  except  for  a 
period  of  six  minutes  in  any  one  hour  during  which  the  fire  box  is 
being  cleaned  or  a  new  fire  is  being  built  therein,  is  a  nuisance  and 
may  be  summarily  abated.  Penalty  for  violation  of  this  provision 
is  a  fine  not  less  than  $10  nor  more  than  $100  for  each  offense. 

(m)  That  the  fees  for  inspecting  plans  and  for  examining  plants 
shall  be  as  follows,  the  fee  to  include  the  issuing  of  a  permit  or 
certificate : 

For  inspecting  plans  and  specifications  of  new  plants  and  of  plants  about 

to  be  reconstructed $2.00 

For  inspecting  plans  for  repairs  and  alterations 1.00 

For  examining   plants  after   erection   or   reconstruction   and  before  its 

operation  and  maintenance 3.00 

(n)  That  the  possession  of  a  permit  or  certificate  issued  by  the 
smoke  inspector  shall  not  exempt  anyone  from  penalties  for  violations 
of  the  ordinance. 

(o)  That  for  violation  of  any  of  the  provisions  of  the  ordinance 
(except  as  otherwise  stated)  the  penalty  shall  be  a  fine  of  not  less 
than  $25  nor  more  than  $100  for  each  offense. 

(p)  That  the  smoke  inspector  shall  keep  a  complete  record  of  all 
plans  submitted,  of  all  permits  issued^  of  all  plants  examined,  and  of 
all  certificates  issued. 

(q)  That  if  any  person  acting  on  behalf  of  the  city  under  the  pro- 
visions of  this  chapter  shall  take  or  receive  any  money  or  any  valuable 
thing  for  the  purpose  of  deceiving  or  defrauding  any  person  or  per- 
sons, or  for  the  purpose  of  favoring  any  person  or  persons,  or  if  any 
inspector  shall  recommend  the  issue  of  any  certificate  of  inspection 
without  having  at  the  time  stated  thoroughly  examined  and  tested 
the  furnace,  device,  or  apparatus  so  certified,  he  shall  be  fined  $100 
for  each  offense. 

Although  there  is  to-day  in  Chicago  an  immense  amount  of  coal 
smoke  from  all  sorts  of  furnaces,  there  is  certainly  no  other  American 
city  that  has  made  such  marked  progress  toward  the  scientific  solu- 
tion of  the  smoke  problem.  This  result  is  due  very  largely  to  the  fact 
that  smoke  abatement  has  there,  more  generally  than  elsewhere,  been 
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recognized  and  attacked  as  an  engineering  problem,  and  greater 
efforts  have  been  made  to  obtain  cooperation  between  plant  owners 
and  operators  and  the  city  officials.  As  the  result  of  these  efforts, 
for  practically  every  type  of  boiler  for  stoker  and  for  hand-fired 
operation,  there  have  been  developed  settings  that  make  possible  the 
attainment  of  average  or  even  high  boiler  capacities,  while  keeping 
the  density  of  the  smoke  produced^  well  within  that  allowed  by  the 
ordinance. 

The  furnace  designs  developed  for  hand-fired  boilers  stand  out  as 
possibly  the  most  distinctive  feature  of  the  work  in  Chicago,  because 
of  the  comparatively  little  effort  that  has  been  put  upon  the  scientific 
solution  of  this  part  of  the  smoke  problem  in  other  cities.  The  set- 
tings include  arches,  piers,  or  walls  for  the  purpose  of  maintaining  a 
sufficiently  high  temperature  and  of  obtaining  the  necessary  mixing 
of  the  air  and  gases.  Provision  is  usually  made  for  the  admission 
of  extra  air  immediately  after  firing,  and  in  many  installations  steam 
jets  are  also  required  instead  of  entire  reliance  being  j)laced  upon 
the  other  mixing  devices  mentioned.  However,  one  of  the  principal 
contributing  factors  to  the  lessening  of  the  smoke  from  these  hand- 
fired  plants  has  been  the  knowledge  of  the  firemen  that  their  stacks 
might  at  any  time  be  watched  by  an  assistant  inspector.  The  greater 
care  in  firing  that  has  resulted  from  this  knowledge  has,  of  course, 
decreased  the  smoke.  The  same  result  will  follow  in  any  city  when 
the  necessity  for  such  care  is  once  realized. 

Cincinnati^  Ohio. — At  present  (May,  1912)  Cincinnati  is  consid- 
ering the  adoption  of  a  revised  smoke  ordinance.  The  ordinance  in 
force  provides  for  a  method  of  grading  the  density  of  smoke  as  well 
as  for  ways  and  means  of  regulating  its  emission.  The  escape  of 
dense  smoke  from  any  sort  of  stack,  "  except  for  a  period  of  or 
periods  aggregating  six  minutes  in  any  one  hour  during  w^hich  the 
fire  box  is  being  cleaned  out  or  a  new  fire  is  being  built  therein,"  is 
declared  a  nuisance.  Any  emission  in  excess  of  the  above  is  pro- 
hibited, and  violators  are,  upon  conviction,  subject  to  penalties  of 
increasing  severity  with  the  repetition  of  the  offense. 

The  proposed  statute  increases  the  allowable  period  of  dense  smoke 
emission  from  6  to  10  minutes  in  any  one  hour,  and  provides  that 
"  the  careless  or  negligent  emission  of  dense  smoke  as  above  described 
from  a  locomotive  engine  is  hereby  declared  to  be  a  nuisance."  The 
clause  just  quoted  is  believed  to  make  the  new  ordinance  weaker  than 
the  old  and  to  make  more  difficult  the  abatement  of  locomotive  smoke. 

The  proposed  ordinance  is  also  defective  in  that  the  assistant  chief 
smoke  inspector  and  the  deputy  smoke  inspectors  are  required  to  have 
certain  qualifications  essential  to  the  intelligent  prosecution  of  smoke- 
abatement  work,  whereas,  the  head  of  the  depajrtment  is  not  expressly 
required  to  possess  them. 
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The  approval  of  plans  for  all  new  boilers  and  furnace-construction 
work  and  of  all  repair  work  is  now  required  before  the  work  can 
proceed.  A  certificate  of  inspection  must  also  be  obtained  from  the 
smoke  inspector  after  completion  of  the  construction  work  and  before 
the  furnace  is  operated. 

Cleveland^  Ohio. — The  smoke  ordinance  in  Cleveland  allows  no 
period  of  emission  of  dense  smoke,  stating  simply  that  the  emission  of 
dense  black  or  gray  smoke  is  a  nuisance  and  is  prohibited.  Inspection 
of  plans  for  new  work  is  provided  for  in  the  ordinance,  and  the  prose- 
cution of  such  work  without  a  permit  from  the  smoke  inspector  is 
prohibited.  The  city  officials  have  accomplished  much  in  the  way 
of  improving  conditions,  and  their  efforts  have  been  actively  sup- 
ported and  supplemented  by  the  Cleveland  Chamber  of  Commerce, 
but  the  rapid  growth  of  industrial  plants  in  and  near  the  city  has  had 
a  tendency  to  make  the  improvement  seem  less  than  it  really  has  been. 
There  is  still,  however,  an  immense  amount  of  coal  smoke  that  can 
and  will  be  eliminated  if  there  is  no  relaxation  of  efforts  toward  the 
accomplishment  of  this  end. 

Denver^  Colo. — According  to  Denver's  smoke  ordinance,  the  emis- 
sion "  of  dense  smoke  within  the  corporate  limits  of  the  city  and  county 
of  Denver  jg  *  *  *  declared  to  be  a  public  nuisance."  Violators 
of  this  section  are  punishable  by  fine,  but  the  ordinance  also  provides 
that  "  in  any  suit  or  proceeding  under  this  article  it  shall  be  a  good 
defense  if  the  person  charged  with  the  violation  thereof  shall  show 
to  the  satisfaction  of  the  court  trying  the  case  that  there  is  no  known 
practical  device,  appliance,  means,  or  method  by  the  application  of 
which  *  *  *  the  emission  or  discharge  of  the  dense  smoke  com- 
plained of  in  that  proceeding  would  have  been  prevented." 

The  smoke  inspector  may  "require  all  steam  furnaces  or  other 
furnaces  *  *  *  to  be  so  constructed,  or  if  already  constructed 
to  be  so  altered,  as  to  lessen  or  diminish  and  prevent  the  *  *  * 
emission  of  such  dense  smoke  therefrom,  provided  that  in  any  suit 
*  *  *  it  shall  be  a  good  defense  if  the  person  *  *  *  shall 
show  to  the  satisfaction  of  the  court  *  *  *  that  such  construc- 
tion or  alteration  would  not  appreciably  lessen  or  diminish  or  pre- 
vent the  production  and  emission  of  dense  smoke." 

It  is  also  required  that  any  person  having  charge  of  the  stoking 
of  any  boiler  or  other  furnace  shall  so  stoke  it  that  dense  smoke 
shall  not  be  emitted  therefrom.  This  section  provides  also  that  it 
shall  be  a  good  defense  if  the  person  charged  with  the  violation  shall 
show  to  the  satisfaction  of  the  court  that  the  smoke  was  emitted 
without  fault  on  his  part. 

Detroit.,  Mich. — The  smoke  ordinance  in  force  in  Detroit  at  the 
present  time  was  approved  July  29,  1907.  Within  the  past  year 
or  two  there  has  been  some  agitation  to  have  the  statute  modified  in 
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certain  respects,  but  no  definite  action  has  j^et  been  taken.  The 
present  ordinance  prohibits  the  emission  at  any  time  of  dense  black 
or  gray  smoke  ''  from  any  smokestack  or  chimney  used  in  connec- 
tion with  any  steam  boiler,  locomotive,  or  furnace  of  any  descrip- 
tion, in  any  apartment  house,  building,  boat,  or  any  other  structure, 
or  in  any  building  used  as  a  factory,  cr  for  any  purpose  of  trade, 
or  for  any  other  purpose  whatever  within  the  corporate  limits  of  the 
city  of  Detroit  *  *  *  "  Another  clause  requires  that  all  fur- 
naces shall  be  so  constructed,  altered,  or  equipped  as  to  prevent  the 
emission  of  such  dense  black  or  gray  smoke,  and  all  plans  for  such 
construction  or  alteration  are  subject  to  the  approval  of  the  smoke 
inspector. 

The  board  of  health,  to  whom  the  smoke  inspector  reports,  has 
published  and  distributed  to  the  engineers  and  firemen  of  the  city 
a  small  pamphlet  on  smoke  abatement,  in  which  are  given  instruc- 
tions for  firing  several  different  types  of  furnaces. 

The  general  policy  followed  in  Detroit  in  the  smoke-abatement 
efforts  is  one  of  education,  and  operators  are  urged  to  install 
mechanical  stoking  equipment  wherever  practicable. 

Indianapolis,  Ind. — The  emission  of  dense  smoke  from  any  stack 
or  chimney,  except  that  of  a  building  used  as  a  private  residence,  is 
declared  to  be  a  nuisance,  and  is  prohibited.  The  smoke  inspector, 
who  is  a  deputy  of  the  inspector  of  buildings,  is  given  authority  to 
require  all  furnaces  to  be  so  constructed,  or  if  already  constructed  to 
be  so  altered,  as  to  prevent  the  emission  of  dense  smoke  therefrom. 
Permits  must  be  obtained  from  the  smoke  inspector  before  new  con- 
struction, reconstruction,  or  alteration  of  boiler  or  other  furnaces 
can  be  started. 

The  Indianapolis  ordinance  further  specifies  that  when  the  smoke 
emission  "is  owing  to  the  construction  of  the  furnace  *  *  * 
or  other  engineering  details  relating  to  boiler  or  furnace  construc- 
tion or  connection  he  (the  smoke  inspector)  shall  make  statement 
of  the  cause  of  such  nuisance  and  report  to  the  owners  or  operators 
as  to  necessary  changes,  alterations,  or  additions,  and  fixing  a  limit 
of  time  for  such  changes  *  *  *  to  be  made  *  *  *,"  this 
time  not  to  exceed  three  months.  "  In  the  event,  however,  that  it 
becomes  necessary  to  install  stokers,  six  months  shall  be  given." 
In  cases  where  the  trouble  is  primarily  overloading,  or  where  altera- 
tions will  not  solve  the  problem  and  it  is  necessary  to  install  new 
equipment,  four  months  is  allowed  in  which  to  complete  the  work  if 
tubular  boilers  are  to  be  installed,  and  if  water-tube  boilers  are  to  be 
put  in  the  time  allowance  may  be  increased  to  nine  months. 

Jersey  City,  N.  J. — At  present  (1912)  Jersey  City  has  two  smoke 
ordinances,  one  prohibiting  the  emission  of  dense  smoke  from  loco- 
motives and  the  other  relating  to  the  smoke  from  stationar}^  boilers 
62142'— Bull.  49—12 3 
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and  furnaces.  Two  smoke  inspectors,  appointed  by  the  board  of 
finance  and  assigned  to  the  law  department,  are  charged  with  the 
duty  of  smoke  inspection.  There  is  no  State  law  relative  to  smoke 
emission,  but  efforts  are  being  made  to  have  such  a  law  passed. 

The  ordinance  relating  to  the  emission  of  smoke  from  stationary 
boilers  and  furnaces  states  that  "  it  shall  be  unlawful  to  permit  the 
emission  of  dense  smoke  from  any  chimney  or  smokestack  connected 
with  any  stationary  engine,  steam  boiler,  furnace,  range,  or  fireplace 
within  the  limits  of  Jersey  City  which  smoke  contains  soot  or  other 
substance  in  sufficient  quantity  to  jDermit  the  deposit  of  such  soot  or 
other  substance  on  any  surface  within  said  limits." 

The  other  smoke  ordinance  prohibits  "  the  emission  of  dense  smoke 
from  any  stack  connected  with  any  engine  or  locomotive  within  the 
limits  of  Jersey  City  w^hich  Smoke  contains  soot  or  other  substance 
in  sufficient  quantity  to  cause  injury  to  health  or  damage  to  property 
within  the  corporate  limits  of  said  city."  Another  section  of  this 
ordinance  states  that  "  any  owner,  lessee,  occupant,  manager,  engineer, 
or  fireman  of  any  engine  or  locomotive  *  *  *  -^vho  permits  or 
allows  *  *  *  to  be  emitted  from  such  smokestack  dense  smoke 
containing  soot  or  other  substance  in  such  quantity  as  to  cause  injury 
to  health  or  damage  to  property,"  shall,  upon  conviction,  pay  a 
penalty  of  $50  for  each  violation. 

Keports  from  Jersey  Cit}^  state  that  the  city  is  "not  having  very 
much  trouble  with  the  operators  of  stationary  plants,  the  worst 
offenders  *  *  *  being  railroads."  The  validity  of  the  ordinance 
relating  to  stationary  plants  has  not  been  questioned,  but  the  validity 
of  the  other  statute  is  now  being  tested  in  the  courts.  In  a  number 
of  cases  the  railroads  were  convicted  in  the  lower  courts,  but  appeals 
were  taken  and  these  cases  are  now  before  the  State  supreme  court. 
One  of  the  jioints  to  be  decided  by  the  court  is  whether  or  not,  under 
the  present  laws,  the  governing  bodies  of  cities  in  Nevr  Jersey  have 
power  "to  the  extent  of  the  abatement  of  the  so-called  smoke 
nuisance." 

Both  of  the  present  smoke  ordinances  are  open  to  the  objection 
that  they  require  absolutely  smokeless  operation,  if  the  courts  con- 
sider as  "dense  "  all  smoke  that  "  contains  soot  or  other  substance  in 
sufficient  quantity  to  permit  the  deposit  of  such  soot  or  other  sub- 
stance on  any  surface  within  "  the  ci'ty  limits,  or  "  in  sufficient  quan- 
tity to  cause  *  *  *  damage  to  property  within  the  corporate 
limits." 

Kansas  City^  Mo. — The  present  smoke  ordinance  in  Kansas  City, 
Mo.,  declares  the  emission  of  dense  smoke  within  its  corporate  limits 
to  be  a  nuisance  and  prohibits  such  emission.  The  ordinance  is  con- 
sidered to  have  been  violated  whenever  such  smoke  is  emitted  from 
an}^  stack  or  chimney,  except  that  of  a  building  used  exclusively  for 
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residence  purposes,  "  provided  it  shall  first  be  shown  to  the  satis- 
faction of  the  court  trying  the  case  that  there  is  or  are  no  known 
practicable  device  or  devices,  appliance  or  appliances,  means  or 
method  by  the  application  of  which  to  the  building,  establishment, 
or  premises  the  emission  or  discharge  of  dense  smoke  from  which 
complaint  is  made,  whereby  at  reasonable  expense  prevention  can  be 
had."  The  weak  point  in  the  foregoing  provision  is  that  the  inclu- 
sion of  the  word  "  reasonable  "  in  the  last  clause  is  apt  to  lead  to 
much  controversy. 

xVnother  section  provides  that  "  No  person,  firm,  or  corporation 
engaged  in  the  business  of  manufacturing  or  selling  smoke-consum- 
ing devices  shall  attach  any  said  device  to  any  boiler  Avithout  first 
obtaining  from  the  health  officer  a  permit  therefor,  for  which  the 
sum  of  two  dollars  ($2)  shall  be  paid  to  the  treasurer  of  Kansas  City, 
and  it  shall  be  the  duty  of  said  health  officer  upon  the  payment  of 
said  permit  fee  to  forthwith  issue  said  permit  *  *  *."  It  is 
believed  that  the  wording  of  this  section  makes  it  obligator}^  on  the 
part  of  the  health  officer  to  issue  a  permit  for  the  installation  of  any 
device  upon  the  payment  of  the  permit  fee,  w^hether  the  device  is 
known  to  be  a  proven  success  or  a  total  failure  as  a  means  for  pre- 
venting smoke. 

Authority  is  also  given  to  this  same  officer  to  inspect  all  "  steam 
furnaces  carrying  thirty  (30)  pounds  of  steam  or  more,  except  in 
buildings  used  for  private  residence  purposes  exclusively  *  *  * ;  " 
and,  if  smoke  is  being  emitted,  to  require  these  furnaces  to  be  so 
altered  as  to  prevent  the  emission  of  all  unnecessary  smoke  there- 
from. It  is  provided,  however,  that  "  in  any  suit  or  proceeding  for 
the  violation  of  this  section  it  shall  be  a  good  defense  if  the  person 
charged  with  the  violation  thereof  shows  to  the  satisfaction  of  the 
court  *  *  *  that  such  alterations  w^ould  not  appreciably  lessen 
or  diminish  or  prevent  the  production  and  emission  of  dense  smoke." 
At  present  there  is  no  inspector,  so  that  little  active  w^ork  can  be  done. 

Los  Angeles^  Col. — The  almost  exclusive  use  of  oil  fuel  makes  the 
solution  of  the  smoke  problem  in  Los  Angeles  much  easier  than  in  a 
city  in  which  bituminous  coal  is  generally  used.  The  Los  Angeles 
ordinance  establishes  a  standard  of  density  for  smoke  which  is  19 
per  cent  black,  or  a  density  about  that  of  No.  1  of  the  Eingelmann 
chart.'*  The  emission  of  smoke  of  greater  density  than  this  standard 
for  more  than  five  minutes  in  any  one  hour  is  prohibited.  It  should 
be  noted  at  this  point  that,  although  the  firing  of  oil  fuel  so  as  to 
prevent  dense  smoke  is  less  difficult  than  similar  firing  of  coal,  the 
Los  Angeles  specifications  as  to  standard  of  density  and  time  of  emis- 
sion permissible  are  much  more  difficult  to  comply  with  than  similar 
specifications  in  other  cities  having  smoke  ordinances.     It  appears 

*  See  p.  27. 
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that  buildings  used  for  private-residence  purposes  exclusively  are 
not  exempted  in  Los  Angeles  as  they  are  in  some  other  places. 

No  provision  is  made  for  the  inspection  of  drawings  of  new  instal- 
lations or  for  alterations  of  furnaces.  It  is  specified  that  no  person 
shall  erect  or  maintain  any  chimney  or  smokestack  within  50  feet 
of  any  window  of  any  adjacent  building  unless  the  top  of  such  chim- 
ney ''  shall  be  higher  than  every  portion  of  such  window     *     *     *." 

Louisville^  Ky. — In  the  city  of  Louisville  the  emission  of  "  soot», 
black  or  dense  gray  smoke  "  from  jfny  chimney  or  smokestack  is 
prohibited.  The  ordinance  does  not,  however,  apply  to  buildings 
used  exclusively  for  private  residence  purposes,  nor  to  locomotives 
attached  to  regularly  scheduled  passenger  trains  entering,  leaving,  or 
standing  at  depots  in  Louisville,  or  attached  to  through  freight 
trains  entering  or  departing  from  the  city. 

The  inspector  of  buildings,  to  w^hom  the  smoke  inspector  reports, 
is  given  authority  to  require  that  all  boilers  and  furnaces  shall  be  so 
designed  or  shall  have  such  "  an  efficient  smoke  preventative  "  at- 
tached to  them  that  the  provisions  of  the  above  paragraph  may  be 
complied  with.  If,  in  the  judgment  of  the  inspector  of  buildings,  it 
shall  be  impracticable  so  to  design  or  to  equip  locomotives  or  small 
stationary  or  portable  boilers,  he  may  require  the  use  of  such  fuel 
and  such  method-s  of  operation  as  will  make  possible  compliance  with 
the  above  specifications. 

Plans  for  new  construction  or  for  alteration  of  furnaces  are  subject 
to  the  approval  of  the  inspector  of  buildings.  It  is  further  specified 
as  a  duty  of  this  official  that  "  when  from  personal  knowledge  or 
from  any  other  source  the  inspector  or  any  of  his  assistants  obtains 
information  that  any  provision  of  this  ordinance  has  been  or  is  being 
violated,  the  inspector  of  buildings  himself  or  b}^  one  of  his  assistants 
shall  lodge  complaint  with  the  city  court  against  any  and  all  who  are 
guilty  of  said  violation."  The  purpose  of  the  above  specification 
would,  it  is  believed,  be  better  served  if  the  inspector  were  required 
to  investigate  any  report  of  violation  that  might  be  communicated  to 
him  and  to  lodge  complaint  with  the  city  court  whenever  such  viola- 
tions could  be  proved. 

The  ordinance  further  provides  as  follows :  "  The  provision  of  this 
ordinance  shall  not  apply  to  any  building,  establishment,  or  premises 
where  there  is  no  known  practicable  device,  appliance,  means,  or 
method  by  the  application  of  which  to  said  building,  establishment, 
or  premises  the  emission  *  *  *  ^f  dense  smoke  *  *  *  could 
have  been  or  can  be  prevented."  This  immunity  lasts  only  so  long 
^'  a^  there  is  no  known  practicable  device,  appliance,  means,  or 
method  *  *  *."  In  case  of  a  disagreement  as  to  the  practicability 
of  any  device  "  an  appeal  shall  lie  from  the  decision  of  the  inspector 
of  buildings  to  the  board  of  public  safety." 
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Milwaukee^  Wis. — A  new  smoke  ordinance  passed  by  the  common 
council  of  Milwaukee  in  October,  1911,  includes  among  its  provisions 
that  the  smoke  inspector  "  shall  be  appointed  by  the  mayor,  subject 
to  confirmation  by  the  common  council,  and  shall  hold  office  for  a 
term  of  four  years  *  *  *."  It  also  specifies  that  "  no  person  shall 
be  eligible  to  said  office  unless  he  is  by  trade  or  profession  a  steam  or 
mechanical  engineer  of  at  least  five  years  in  working  at  said  trade  or 
profession." 

The  section  relating  to  smoke  emission  states :  "  To  emit  or  cause 
or  permit  to  be  emitted  into  the  open  air  within  the  corporate  limits 
of  the  city  of  Milwaukee  or  within  1  mile  therefrom  any  dense  smoke 
shall  be  and  is  hereby  prohibited,  provided  that  nothing  herein  con- 
tained shall  prohibit  the  emission  of  dense  smoke  not  to  exceed  five 
minutes  in  any  one  hour  of  the  day  or  night." 

A  permit  must  be  procured  from  the  smoke  inspector  before  work 
can  be  started  on  the  construction  or  alteration  of  "  any  stationary 
steam  plant,  boiler,  or  furnace.  *  *  *  X[\  accidents  to  stationary 
steam  boilers,  furnaces,  or  smoke-preventing  devices  shall  be  reported 
to  the  smoke  inspector  in  writing,  giving  the  nature  of  ih^  accident 
and  the  time  required  to  repair  the  same." 

The  prohibition  of  dense-smoke  emission  outside  of  but  within  1 
mile  of  the  city  limits  is  made  possible  because  of  a  State  enactment 
concerning  the  production  of  smoke.  The  latest  report  of  the  smoke 
inspector  states  that  railroad  officials  are  cooperating  with  the  city 
department  and  are  designating  additional  inspectors  of  their  owm  to 
further  reduce  the  railroad  smoke. 

Minnea2)olis^  Minn. — The  emission  of  dense  smoke  from  any  sort  of 
smokestack  or  chimney  is  prohibited  in  Minneapolis.  The  city  ordi- 
nance states  that  "  the  use  of  soft  coal  in  traction  engines,  switching 
engines,  and  locomotive  engines  in  the  city  of  Minneapolis  is  hereby 
declared  to  be  a  nuisance;  and  such  use  of  soft  coal,  other  than 
smokeless  coal,  in  the  city  of  Minneapolis  is  hereby  prohibited." 

The  railroad-smoke  problem  is  said  to  have  been  "  pretty  well 
solved  as  to  locomotives,"  but  the  roundhouse  smoke  is  said  to  be 
troublesome  still. 

The  ordinance  has  been  tested  in  the  courts  and  was  sustained  by 
the  State  supreme  court  in  1911. 

Newark^  N.  J. — The  one  feature  of  the  Newark  smoke  ordinance 
that  is  worthy  of  special  notice  is  contained  in  section  1,  which  states 
"  that  it  shall  be  unlawful  to  permit  the  emission  of  dense  smoke 
from  any  smokestack  or  chimney  connected  with  any  stationary  en- 
gine, steam  boiler,  locomotive,  *  *  *  which  smoke  contains  soot 
or  other  substance  in  sufficient  quantities  to  permit  the  deposit  of  such 
soot  or  other  substance  on  any  surface  within  the  limits  of  said  city." 
The  incorporation  of  the  last  clause  in  the  above  sentence  weakens  the 
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ordinance  and  makes  it  difficult  of  enforcement.  Some  specification 
as  to  what  constitutes  dense  smoke  is  desirable,  but  a  method  of  com- 
parison with  some  such  standard  as  the  Ringelmann  chart  ^  is  believed 
to  best  answer  the  purpose. 

The  smoke  inspector  may  grant  immunity  to  any  plant  owner  or 
operator  for  a  period  of  30  days  during  which  alterations  or  changes 
are  being  made  for  the  purpose  of  eliminating  smoke,  provided  the 
plans  for  such  changes  are  approved  by  the  inspector.  The  above 
period  may  be  extended  by  him  if  at  the  expiration  of  the  30  days 
the  work  is  not  completed  and  if  he  is  satisfied  that  the  owner  or 
operator  is  acting  in  good  faith;  such  extension  is  not  to  exceed  in 
all  four  months  from  the  first  approval  of  said  plans.  Authority  is 
given  to  the  finance  committee  of  the  common  council  under  the  same 
circumstances  to  still  further  extend  the  period  of  immunity  so  much 
"  as  to  them  may  seem  reasonable  *  *  *."  The  approval  of  plans 
for  such  changes  "  shall  not  relieve  such  owner  or  owners  *  *  * 
from  liability  for  violations  *  *  *  q£  ^^iis  ordinance  if  such 
alterations,  changes,  or  device,  when  completed  or  installed,  fail  to 
prevent  the  emission  of  smoke  of  the  kind  prohibited  by  this 
ordinance." 

New  Orleans,  La. — In  New  Orleans  there  is  no  smoke  ordinance, 
and  no  smoke-abatement  work  is  being  done  by  the  city  officials. 

New  York,  N.  Y. — The  New  York  smoke  ordinance  prohibits  the 
emission  of  dense  smoke  within  the  city  or  on  the  waters  adjacent  to 
and  under  the  jurisdiction  of  the  city  from  any  chimney  or  stack  or 
any  other  source  and  prescribes  penalties  for  violations  thereof. 
In  the  designing  of  new  work,  the  city  does  not  attempt  to  exercise 
supervision  with  the  idea  of  preventing  the  installation  of  furnaces 
which  are,  from  the  standpoint  of  smoke  prevention,  poorly  arranged. 
The  result  of  this  laxity,  together  with  the  availability  of  the  smaller 
and  cheaper  sizes  of  anthracite,  has  been  slow  progress  in  the  devel- 
opment of  furnaces  suitable  to  the  use  of  the  bituminous  coals 
available  in  that  market.  Many  plants  are  continuing  the  use  of 
anthracite  coal,  or  a  mixture  of  bituminous  and  anthracite,  at  a 
greater  fuel  cost  per  unit  of  evaporation,  because  of  the  belief  that 
smoke  can  not  be  successfully  and  economically  prevented  if  soft 
coal  is  used. 

Philadelphia,  Pa, — For  determining  the  density  of  smoke  the  smoke 
ordinance  of  Philadelphia  establishes  a  standard,  and  the  emission 
from  any  stack  or  chimney  of  smoke  of  greater  density  than  this 
standard  is  prohibited.  The  following  exceptions  to  this  limitation 
are  quoted  from  the  ordinance : 

Provided,  however,  That  it  shall  not  be  unlawful  to  permit  or  suffer  the 
emission  or  escape  of  such  smoke  of  a  greater  degree  of  darkness  than  No.  1 

•  See  p.  27. 
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scale  for  a  period  of  not  more  than  five  consecutive  minutes  from  any  locomo- 
tive or  river  steam  craft  standing  with  banked  fires  or  engaged  in  shifting  or  for 
a  period  of  not  more  than  10  consecutive  minutes  from  any  locomotive  or  steam 
river  craft  while  its  fires  may  be  in  process  of  cleaning  or  preparing  for  starting: 
And  provided  further,  That  none  of  the  provisions  of  this  ordinance  shall  apply 
to  a  locomotive  or  locomotives  or  river  steam  craft  in  conthiuous  transit 
through  or  across  the  city  or  while  entering  or  departing  therefrom. 

The  provisions  of  this  ordinance  shall  not  apply  at  any  time  between  the 
hours  of  4  o'clock  a.  m.  and  7  o'clock  a.  m. 

The  effect  of  these  exceptions  is  practically  to  exempt  locomotives 
and  steam  river  craft  from  observance  of  the  ordinance. 

Pittsburgh^  Pa. — A  new  ordinance  passed  in  October,  1911,  by  the 
city  council  provides  for  the  regulation  of  smoke  emission  from  all 
furnaces  except  mill  heating  and  puddling  furnaces  and  those  in 
private  residences.  No  steam-boiler  or  other  furnace  can  be  con- 
structed within  the  city  until  an  application  for  a  certificate,  accom- 
panied by  plans  and  specifications  showing  the  means  of  smoke  pre- 
vention, has  been  approved  by  the  smoke  inspector.  It  is  specified 
that  no  discrimination  shall  be  exercised  for  or  against  any  method 
for  eliminating  the  smoke;  also  that  the  issuance  of  or  the  holding 
of  a  permit  does  not  exempt  anyone  from  prosecution  for  violation  of 
the  ordinance. 

All  furnaces  except  those  above  mentioned  must  be  so  constructed 
and  operated  as  not  to  exceed  eight  minutes'  emission  of  dense  gray 
or  black  smoke  in  any  one  hour,  provided,  however,  that  "  during  the 
first  hour  in  which  a  new  fire  is  being  kindled  in  or  under  a  cold 
boiler  or  other  furnace,  excepting  in  private  residences,  mill  heating 
furnaces  and  puddling  furnaces,  sixty  (60)  minutes  once  a  day  for 
the  first  year,  forty-five  (45)  minutes  once  a  day  for  the  second  year, 
and  thirty  (30)  minutes  once  a  day  for  the  third  year  and  each  and 
every  year  thereafter  of  dense  black  or  dense  gray  smoke  issuing  from 
the  stack  or  chimney  thereof  will  not  be  a  violation  of  this  ordi- 
nance; but,  during  each  succeeding  hour  that  such  boiler  or  other 
furnace  is  in  service,  more  than  eight  (8)  minutes  of  dense  black 
or  dense  gray  smoke  issuing  from  the  chimney  or  stack  thereof  in  any 
one  hour  shall  be  and  the  same  is  a  violation  of  this  ordinance."  Not 
only  is  this  allowable  time  of  smoking  during  the  period  of  building 
fires  too  liberal,  but  such  a  provision  makes  much  more  difficult  the 
work  of  the  smoke  inspector.  In  a  plant  where  several  boilers  are 
connected  to  one  stack  it  is  possible  for  such  a  stack  to  smoke  for 
as  many  hours  as  there  are  boilers  without  the  ordinance  being  vio- 
lated, provided  that  a  new  fire  is  started  each  hour.  It  is  also  neces- 
sary for  the  smoke  inspector  to  go  into  the  plant  each  time  the  eight 
minutes'  emission  is  exceeded  to  see  if  a  new  fire  is  being  started. 

The  ordinance  requires  that  when  the  provisions  are  being  vio- 
lated the  smoke  inspector  shall  investigate,  shall  make  complaint  to 
the  persons  so  offending,  and,  if  the  cause  thereof  is  unskillful  stok- 
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ing,  shall  give  proper  instructions  to  correct  the  trouble,  at  the  same 
time  making  ''  complaint  to  the  director  of  the  department  of  public 
health  against  any  and  all  such  persons  violating  this  ordinance." 
If  the  trouble  is  due  to  improper  construction  of  furnace  or  stack 
connections,  or  other  engineering  details,  "  he  shall  make  statement 
of  the  cause  of  such  offense  and  report  to  the  owners  or  operators  as 
to  the  necessary  changes,  alterations,  or  additions  to  be  made." 
These  must  be  completed  within  six  months.  If  the  installation  of 
additional  boiler  units  or  the  entire  reconstruction  of  the  existing 
units  is  necessary,  "  not  more  than  nine  (9)  months  shall  be  allowed 
in  which  to  complete  such  changes."  Notices  must  be  in  writing, 
and  at  the  expiration  of  the  time  allowance  the  chief  smoke  inspector 
must  investigate  and  make  report  to  the  director  of  the  department 
of  public  health  as  to  the  condition  of  the  plant,  who,  if  the  plant  is 
maintained  as  an  offender  against  the  provisions  of  the  ordinance, 
may  cause  suit  to  be  entered,  as  provided  by  law,  against  any  and 
all  persons  in  charge  who  are  violating  the  ordinance. 

The  ordinance  further  provides  as  follows: 

All  accidents  to  furnaces  or  smoke-preventing  devices  in  nse  *  *  *  shall 
be  reported  within  seventy-two  (72)  hours  to  the  chief  smoke  inspector,  giving 
the  nature  of  the  accident  and  the  time  required  to  repair  the  same.  Failure 
to  make  such  report  shall  constitute  a  violation  of  this  ordinance. 

It  is  specified  that  for  determining  the  density  of  smoke  Ringel- 
mann's  No.  3  shall  be  considered  dense  gray  and  Eingelmann's  No. 
4  dense  black." 

Portland^  Oreg. — The  oiiy  has  a  section  in  the  general  code  prohib- 
iting the  emission  of  dense  smoke,  but  has  no  smoke  inspector.  No 
organized  or  systematic  smoke-abatement  efforts  are  being  carried  on. 
The  need  for  such  work,  however,  is  not  great  on  account  of  the  almost 
exclusive  use  of  oil  fuel  in  large  plants  and  of  wood  in  smaller  plants. 

Providence^  R.  I. — By  an  act  of  the  General  Assembly  of  Rhode 
Island  the  "  emission  of  dense  or  thick  black  or  gray  smoke  "  from  any 
smokestack  or  chimney  "  for  a  longer  period  than  five  minutes  at 
any  one  time  within  any  city  of  the  State  having  a  population  of 
150,000  or  more,  shall  be  deemed  and  is  hereby  declared  to  be,  a 
public  nuisance:  Provided^  That  nothing  in  the  act  shall  be  con- 
strued as  applied  to  chimneys  of  buildings  used  exclusively  for 
private  residences,  or  to  locomotives  during  the  time  of  starting  and 
feeding  fires  therein  while  in  roundhouses  or  roundhouse  yards." 

The  defect  of  this  enactment  was  pointed  out  by  the  mayor  of 
Providence,  in  a  public  address  given  over  a  year  ago,  when  he  said : 
"  Since  these  measures  were  adopted  an  improvement  has  been  noted, 
but  complaints  are  still  being  made,  and  in  most  instances  they  appear 
to  be  reasonable.  Our  present  law  on  the  subject  permits  the  emis- 
sion of  black  smoke  for  five  minutes  at  one  time  without  limiting  the 
frequency  of  these  periods." 

<»  See  p.  27. 
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Rochester^  N,  Y. — The  Rochester  smoke  ordinance  establishes  a 
color  scale  about  30  per  cent  black,  to  be  used  in  determining  the 
darkness  of  smoke  emitted,  and  prohibits  the  emission  of  smoke  of 
greater  density^  except  as  quoted  below : 

It  is  forbidden  and  hereby  declared  to  be  unlawful  to  suffer  or  permit  the 
escape  of  smoke  from  any  fire  not  in  motion  or  fire  banked  or  in  a  state  of  rest, 
or  from  any  burning  or  active  fire  through  a  stationary  stack,  flue,  or  chimney  of 
a  color  darker  than  said  scale:  Provided,  however,  That  the  provisions  of  this 
ordinance  shall  not  apply  to  the  escape  of  smoke  from  any  stationary  stack,  flue, 
or  chimney  for  a  period  of  not  to  exceed  five  minutes  whenever  the  successful 
operation  and  management  of  any  fire  necessarily  requires  such  escape  of 
smoke,  but  such  escape  of  smoke  shall  not  be  permitted  or  allowed  for  such 
period  more  often  than  once  in  four  consecutive  hours. 

Smoke  darker  than  the  scale  mentioned  must  not  be  emitted  '*  from 
any  locomotive  or  canal  steam  craft  standing  with  banked  fires  or 
engaged  in  shifting  or  moving  within  the  city  limits,  *  *  *  or  for 
a  period  of  more  than  10  minutes  from  any  locomotive  or  canal  steam 
craft  whose  fires  may  be  in  preparation  for  starting,  but  such  escape 
of  smoke  shall  not  be  permitted  or  allowed  for  such  period  of  time 
more  often  than  once  in  24  consecutive  hours  *  *  *."  Xone  of 
these  provisions  relating  to  locomotives  or  boats  applies  to  a  locomo- 
tive or  canal  steam  craft  in  transit  through  or  across  the  city  from 
some  point  outside  the  city,  or  entering  or  departing  therefrom,  if 
such  locomotive  or  canal  steam  craft  does  not  stop  within  the  city  for 
five  consecutive  minutes  or  for  periods  amounting  to  more  than  five 
minutes.  The  provisions  of  the  smoke  ordinance  do  not  apply  be- 
tween the  hours  of  5  a.  m.  and  7.30  a.  m. 

/Sa7i  Francisco,  Col. — The  almost  exclusive  use  of  oil  fuel  in  San 
Francisco  makes  possible,  under  nearly  all  conditions,  the  generation 
of  heat  or  power  without  the  emission  of  dense  smoke.  At  the  pres- 
ent time  San  Francisco  has  no  smoke  ordinance  and  there  is  no  or- 
ganized effort  toward  smoke  abatement. 

Seattle,  Wash. — The  conditions  in  Seattle  are  practically  similar  to 
those  at  San  Francisco,  as  the  use  of  oil  fuel  is  becoming  more  and 
more  general. 

St.  Louis,  Mo. — A  bill  has  recently  been  introduced  in  the  munici- 
pal assembly  with  the  idea  of  making  certain  changes  in  the  present 
smoke  ordinance,  which  was  approved  March  12.  1902.  This  ordi- 
nance prohibits  the  emission  of  any  dense  smoke  within  the  city,  but 
provides  that  "  in  any  suit  or  proceeding  under  this  ordinance  it  shall 
be  a  good  defense  if  the  person  charged  with  the  violation  thereof 
shall  show  to  the  satisfaction  of  the  jury  or  court  trying  the  facts 
that  there  is  no  known  practicable  device,  appliance,  means,  or  method 
by  application  of  which  to  his  building,  establishment,  or  premises 
the  emission  or  discharge  of  the  smoke  complained  of  in  that  pro- 
ceeding could  have  been  prevented." 

62142°— Bull.  49—12 4 
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A  smoke-abatement  department  was  created  by  the  ordinance  and 
for  some  years  the  work  was  carried  on  by  that  department.  About 
two  years  ago  the  work  was  transferred  and  put  under  the  direction 
of  the  inspector  of  boilers  and  elevators,  the  smoke-abatement  de- 
partment being  abolished.  Two  civic  organizations,  the  civic  league 
and  the  women's  organization  for  smoke  abatement,  are  supplementing 
the  work  of  the  city  inspectors,  the  women  taking  an  active  part  in 
the  efforts  to  secure  a  strict  enforcement  of  the  ordinance. 

St.  Paul,  Minn. — The  St.  Paul  smoke  ordinance  simply  prohibits 
the  emission  of  dense  smoke  from  any  smokestack  or  chimney  and 
specifies  the  penalty  for  violating  the  provisions  of  the  ordinance. 

Washington,  D.  0. — The  escape  of  dense  black  or  gray  smoke  or 
cinders  from  any  stack  or  chimney  in  Washington,  except  those  of 
buildings  used  exclusively  for  private  residence  purposes,  is  pro- 
hibited. Because  of  the  small  number  of  manufacturing  plants  in  the 
city,  the  extensive  use  of  anthracite  or  low-volatile  bituminous  coals, 
and  the  vigilance  of  the  inspectors,  there  is  little  smoke  in  Wash- 
ington. 

NECESSITY  OF  SMOKE  ORDINANCES  IN  CITIES. 

In  the  foregoing  pages  has  been  given  a  brief  statement  concerning 
the  work  of  smoke  abatement  in  some  of  the  more  important  cities  of 
the  country.  As  the  most  active  and  effective  efforts  are  being  made 
in  the  cities  mentioned,  each  of  which  has  some  form  of  ordinance  to 
regulate  the  production  and  emission  of  dense  smoke,  an  ordinance  of 
proper  form  would  seem  necessary  if  further  progress  in  smoke  abate- 
ment is  to  be  made.  The  time  may  come  when  public  sentiment  against 
permitting  the  escape  of  dense  smoke  will  be  so  strong  that  every  plant 
owner  or  operator  will  feel  obliged  to  prevent  such  escape  of  smoke, 
regardless  of  the  existence  of  an  ordinance  or  of  his  own  personal 
feelings  or  inclinations.  So  far  as  the  writer  knows,  such  a  condition 
prevails  to-day  in  no  city  in  the  United  States.  Just  as  soon  as  each 
individual  realizes  that  it  is  not  only  his  duty  but  that  it  will  work 
to  his  own  benefit  to  cooperate  in  that  which  will  result  in  the  gTeat- 
est  good  to  all,  just  so  soon  will  the  necessity  for  a  smoke  ordinance 
disappear.  In  the  meantime,  however,  or  until  the  present  methods 
of  burning  bituminous  coal  are  radically  changed,  such  a  necessity 
will  exist  in  those  localities  where  large  quantities  of  such  coal  are 
consumed. 

THE  FUNCTION  OF  A  CITY  SMOKE  ORDINANCE. 

Although  the  passage  of  a  proper  ordinance  is  not,  by  any  means,' 
the  solution  of  the  smoke-abatement  problem,  it  is,  however,  one  of 
the  most  important  steps,  and  a  clear  realization  of  the  function  of 
such  a  statute  is  therefore  essential. 
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In  order  to  make  easier  and  more  certain  its  enforcement,  the  ordi- 
nance should  state  definite!}^  what  density  of  smoke  is  permissible  and 
what  density  shall  not  be  emitted.  Some  practical  standard  of  com- 
parison by  which  the  density  of  the  smoke  may  be  determined  should 
be  specified.  A  few  of  the  cities  have  adopted  for  this  purpose  a 
piece  of  glass  of  a  certain  color  and  density,  and  the  ordinances  in 
these  cities  specify  that  smoke  of  darker  color  or  of  greater  density 
than  that  of  a  certain  number  of  thicknesses  of  this  "  standard  "  glass 
is  prohibited.  When  this  method  of  comparison  is  used  the  observer, 
by  looking  through  the  glass  with  one  eye  and  through  or  at  the 
smoke  with  the  other,  determines  whether  the  glass  or  the  smoke  cuts 
off  the  greater  per  cent  of  the  light  from  the  sky. 

Other  cities  use  as  a  standard  a  chart  made  bv  laving  out  on  a  white 
card  black  lines  of  specified  width  at  right  angles  to  each  other  and 
with  a  given  spacing.  The  chart  is  placed  in  line  with  the  stack  with 
which  it  is  to  be  compared  and  at  such  a  distance  from  the  observer's 
eye  that  the  ruled-line  area  appears  to  be  of  a  uniform  shade  or  color. 
The  smoke  observed  must  not  be  darker  than  the  chart.  A  large 
proportion  of  the  cities  simply  prohibit  the  emission  of  "  dense  " 
gray  or  black  smoke  and  do  not  further  define  the  word  "  dense." 
Obviously,  an  ordinance  so  formulated  leaves  open  for  argument  the 
question  as  to  what  is  dense  smoke,  and  conviction  for  violation  will 
for  that  reason  be  more  difficult. 

One  objection  to  the  use  of  the  colored  glass  as  a  standard  is  the 
necessity  of  using  some  special  device  or  some  glass  that  has  been 
tested.  Comparatively  few  people  would  be  supplied  with  such  a 
device  or  such  glass,  whereas  anyone  could  prepare  according  to 
proper  directions  the  chart  described,  or  such  charts  could  be  printed 
at  small  expense  and  distributed  gratuitously  or  sold  for  a  nominal 
sum.     The  Ringelmann  smoke  chart  ^  previously  mentioned  is  ex- 

«  The  Ringelmann  smoke  chart,  like  the  chart  standard  suggested  above,  is  composed  of 
black-line  squares.  The  Ringelmann  chart,  however,  is  divided  into  four  parts  or  cards, 
the  lines  forming  the  squares  being  of  varying  widths  on  the  four  cards.  Desirable  widths 
and  spacings  for  the  lines  on  each  card  are  given  by  Professor  Ringelmann  as  follows  : 

Card  1. — Black  lines  1  mm.  thick,  10  mm.  apart,  leaving  spaces  9  mm.  square. 

Card  2. — Lines  2.3  mm.  thick,  spaces  7.7  mm.  square. 

Card  3. — Lines  3.7  mm.  thick,  spaces  6.3  mm.  square. 

Card  4. — Lines  5.5  mm.  thick,  spaces  4.5  mm.  square. 

Card  0,  all  white,  and  card  5.  all  black,  are  sometimes  used,  card  0  representing  no 
smoke  and  card  5  representing  smoke  100  per  cent  dense. 

In  making  observations  of  smoke  proceeding  from  a  chimney  the  four  cards,  printed 
in  a  horizontal  row  on  one  chart,  are  hung  at  a  point  about  50  feet  from  the  observer  and 
as  nearly  as  convenient  in  line  with  the  chimney.  At  this  distance  the  lines  become 
invisible,  the  cards  ranging  in  tint  from  very  light  gray  to  almost  black.  The  observer 
glances  from  the  smoke  coming  from  the  chimney  to  the  cards,  determines  which  card 
most  nearly  corresponds  with  the  color  of  the  smoke,  and  makes  a  record  accordingly, 
noting  the  card  number  and  time  of  observation.  The  observations  are  repeated  at  one- 
fourth  or  one-half  minute  intervals.  From  these  records  the  smoke  density  may  be 
determined  for  each  hour  or  for  each  day. 

Copies  of  this  chart  may  be  obtained  from  the  Bureau  of  Mines. 
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tensively  used  for  the  purpose  of  grading  the  density  of  smoke  and  is 
believed  to  be  the  best  standard  for  comparison.  The  division  of  this 
chart  into  four  parts  or  sections  of  increasing  degrees  of  density 
makes  possible  its  use  by  cities  desiring  to  set  different  standards  for 
all  stacks  or  various  standards  for  the  different  classes  of  furnaces. 

In  fixing  the  density  of  smoke  that  is  to  be  permitted,  the  require- 
ments should  be  representative  of  the  best  practice ;  the  standard  set 
should  not  be  an  impossible  nor  an  impracticable  one,  neither  should 
it  represent  ordinary  or  poor  practice.  Since  the  prime  object  in 
making  these  requirements  is  to  bring  about  an  improvement,  the 
standard  should  be  an  improvement  over  the  existing  local  average, 
in  the  determination  of  ^vhich  the  local  conditions  must  be  given 
thorough  consideration.  In  order  that  the  requirements  so  fixed  may 
be  observed,  sufficient  provision  must,  of  course,  be  made  for  penaliz- 
ing those  who  refuse  to  do  so. 

Another  and  larger  function  of  the  ordinance  is  to  keep  existing 
plants  within  the  requirements  and  at  the  same  time  to  provide  for 
proper  supervision  of  future  installations.  It  is  evident  that  such 
supervision  will  in  most  cases  prevent  the  erection  of  improperly  de- 
signed furnaces,  chimneys,  or  breechings.  Another  result  will  be  the 
provision  of  adequate  space  for  furnaces  and  the  proper  arrangement 
of  furnaces  in  this  space.  Under  present  conditions  it  is  too  often  the 
case  that  buildings  are  so  designed  as  to  leave  insufficient  room  for  the 
power  equipment.  Boilers  are  so  placed  that  they  can  not  be  properly 
cleaned  or  operated;  hence  they  are  forced  or  additional  units  are 
crowded  in,  and  smoke-producing  conditions  result.  It  is  tlierefore 
important  that  the  situation  of  the  boiler  plant  and  the  providing  of 
adequate  space  for  it  should  receive  consideration  no  less  than  the 
proper  design  of  the  furnaces.  Obviously,  to  accomplish  these  ends, 
persistent  and  systematic  as  well  as  scientifically  correct  methods  must 
be  adopted.  In  other  words,  organization  is  necessary,  and  the  ordi- 
nance should  specify  not  only  how  the  work  is  to  be  organized,  but 
also  the  necessary  qualifications  of  those  who  are  to  be  appointed  to 
carry  it  on.  Satisfactory  progress  will  seldom  be  made  unless  the 
organization  is  such  that  certain  officials  or  employees  give  their  entire 
attention  to  the  work  of  smoke  abatement  and  are  held  responsible  for 
the  results  produced. 

If  the  installation  of  improperly  designed  furnaces  is  prevented, 
the  policing  duties  of  the  smoke  inspectors  will  eventually  be  reduced 
to  a  minimum.  The  advisability  of  making  this  sort  of  provision  is 
clearly  shown  in  nearly  any  one  of  the  cities  where  this  protective 
work  is  not  done,  by  the  fact  that  some  of  the  newest  plants  have  been 
so  constructed  that  dense  smoke  is  emitted  a  large  part  of  the  time, 
even  though  the  firing  may  be  done  with  a  fair  degree  of  care  and 
intelligence.  The  smoke  ordinance  should  therefore  require  that 
plans  and  specifications  for  all  construction  work  on  furnaces  be  STib- 
mitted  to  the  smoke  inspector  and  be  approved  by  him  before  work  is 
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started.  If  this  protective  feature  is  to  be  included,  the  smoke  inspec- 
tor must  be  an  engineer,  qualified  by  technical  training  and  experience 
for  the  duties  of  the  office,  and  the  ordinance  should  specify  that  these 
qualifications  are  required. 

It  may  at  first  appear  that  if  the  smoke  inspector  is  to  be  given  the 
power  to  decide  what  furnaces  may  be  installed  and  what  shall  be  for- 
bidden, the  owners  or  operators  should  not  be  held  liable  for  smoke 
emitted  from  furnaces  constructed  according  to  approved  plans.  The 
adoption  of  any  such  provision  for  immunity,  however,  would  release 
the  operator  from  all  responsibility  for  the  way  in  which  the  fires  were 
handled.  Practically  every  furnace  will  produce  smoke  if  improperly 
handled ;  hence  the  operator  must  be  held  responsible  for  the  way  in 
which  the  stoking  is  done.  The  inspection  of  drawings  is  provided 
for,  not  with  the  idea  that  the  smoke  inspector  shall  design  plants  for 
the  owners,  but  rather  that  he  may  withhold  his  approval  of  plans  for 
work  that  is  known  to  be  improperly  designed. 

ESSENTIAL  FEATURES  OF  A  SMOKE  ORDINANCE. 

If  the  number  of  defective  or  ineffective  smoke  ordinances,  the 
number  of  revisions  of  this  class  of  city  statutes,  or  the  number  of 
inquiries  received  by  the  Bureau  of  Mines  may  be  considered  as 
indicative,  there  is  a  need  for  more  technically  advised  legislation  and 
for  more  information  along  these  lines.  The  exact  form  that  the 
ordinance  for  any  particular  city  should  take  can  be  decided  upon 
only  after  a  study  has  been  made  of  the  existing  local  conditions. 
Experience  has  shown,  however,  that  certain  features  are  desirable 
and  that  certain  others  are  undesirable,  and  in  the  comment  on  the 
city  ordinances  in  the  preceding  portion  of  this  paper  some  of  both 
the  desirable  and  the  undesirable  features  are  noted.  There  are  pre- 
sented in  the  following  pages  two  specimen  forms  for  such  enactments, 
one  adapted  to  the  average  conditions  in  a  city  of,  say,  200,000  popu- 
lation or  over  and  the  other  for  a  city  of  smaller  size.  It  is  not  the 
writer's  idea  that  these  forms  should  be  used  without  change,  but  they 
are  offered  as  representing  what  is  believed  to  be  the  best  practice 
to-day.  If,  as  such,  they  prove  valuable  to  city  councils,  chambers  of 
commerce,  or  other  city  organizations  as  guides  for  framing  new 
ordinances,  they  will  have  served  their  purpose. 

LARGE  CITY. 

A  form  of  ordinance  proposed  for  a  city  of  over  200,000  inhabitants 
is  as  follows : 


of 


Proposed  form  of  smoke  ordinance  for  a  large  city. 
An  ordinance  providing   for   smoke   inspection   and   abatement   in   the  city 


The  city  council  of  the  city  of do  ordain  as  follows : 

Section  1.  There  is  hereby  created  a  department  of  smoke  inspection,  the 

head  of  which  shall  be  known  as  the  smoke  inspector. 

Sec.  2.  The  smoke  inspector  shall  be  appointed  by  the  mayor  by  and  with  the 

advice  of  the  city  council  and  shall  perform  the  duties  of  his  office  until  removed 

from  office  or  until  his  successor  is  appointed. 
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Sec.  3.  The  person  so  appointed  shall  be  a  mechanical  engineer  qualified  by 
technical  training  and  experience  in  the  theory  and  practice  of  the  construction 
and  operation  of  steam  boilers  and  furnaces;  also  in  the  theory  and  practice  of 
smoke  abatement  and  prevention. 

Six.  4.  Tlie  smoke  inspector  shall,  before  entering  upon  the  duties  of  his  office, 

execute  a  bond  to  the  city  of  in  the  sum  of  thousand 

dollars   ($ )   with  sureties  approved  by  the  mayor  and  conditioned  upon 

the  faithful  performance  of  his  duties. 

Sec.  5.  The  salary  of  the  smoke  inspector  shall  be dollars  ($ ) 

per  annum. 

Sec.  6.  There  is  hereby  created  the  office  of  assistant  chief  smoke  inspector, 
who  shall  be  appointed  by  the  smoke  inspector  as  provided  by  law. 

Sec.  7.  The  person  so  appointed  shall  possess  the  same  qualifications  as  those 
specified  for  the  smoke  inspector. 

Sec.  8.  The  assistant  chief  smoke  inspector  shall,  before  entering  upon  the 

duties  of  his  office,  execute  a  bond  to  the  city  of  in  the  sum  of 

dollars  ($ )  with  sureties  approved  by  the  mayor  and  condi- 
tioned upon  the  faithful  performance  of  his  duties. 

Sec  9.  The  salary  of  the  assistant  chief  smoke  inspector  shall  be  

dollars  ($ )  per  annum. 

Sec  10.  There  shall  be  as  many  deputy  smoke  inspectors,  assistant  smoke 
inspectors,  clerks,  and  stenographers  as  shall  be  provided  by  the  city  council, 
their  compenation  shall  be  fixed  by  the  city  council,  and  they  shall  be  appointed 
by  the  smoke  inspector,  as  provided  by  law. 

Sec  11.  The  city  council  shall  appoint  a  smoke-abatement  commission  com- 
posed of  seven  representative  citizens,  who  shall  act  as  advisers  to  the  mayor 
and  to  the  smoke  inspector  upon  matters  pertaining  to  the  organization  or  the 
conduct  of  the  department,  or  both.  The  smoke  inspector  shall  at  all  times 
receive  and  place  and  keep  on  file  all  suggestions,  recommendations,  advice,  or 
other  communications  that  may  be  submitted  to  him  in  writing  by  the  smoke- 
abatement  commission. 

Sec  12.  The  smoke-abatement  commission  may  name  an  advisory  board  of 
mechanical  engineers,  which  shall  consist  of  three  consulting  engineers  of  recog- 
nized ability  and  integrity,  who  have  had  experience  in  the  installation  and 
operation  of  steam  power  and  heating  plants.  This  board  shall  act  as  advisers 
on  engineering  questions  to  the  smoke-abatement  commission,  to  the  smoke 
inspector,  and  to  the  members  of  the  department.  Meetings  of  the  advisory 
board  may  be  called  at  any  time  by  the  smoke-abatement  commission  or  by  the 
smoke  inspector.  Members  of  the  advisory  board  shall  receive  for  their  services 
the  sum  of dollars  ($ — )  for  each  regularly  called  meeting  attended. 

Sec  13.  No  work  shall  be  done  upon  the  erection  of  any  new  plant,  or  on  the 
reconstruction  of  any  old  plant  for  the  production  of  power  or  heat,  or  on  the 
erection  or  reconstruction  of  any  part  thereof,  except  as  hereinafter  specified, 
until  plans  and  specifications  for  such  erection  or  reconstruction  shall  have  been 
submitted  to  and  approved  by  the  smoke  inspector,  and  a  permit  issued  by  him 
for  the  prosecution  of  such  work.  These  plans  and  specifications  shall  show 
not  only  the  nature  and  extent  of  the  proposed  construction  work,  but  also  the 
amount  of  power  or  heat  to  be  supplied  by  such  plant  and  all  appurtenances 
thereto.  They  shall  also  show  that  adequate  space  has  been  provided  for  the 
installation  of  equipment,  so  that  it  may  be  properly  operated,  and  shall  indi- 
cate all  provisions  made  for  the  purpose  of  obtaining  complete  combustion  of  the 
fuel  to  be  used  and  for  the  purpose  of  preventing  smoke.  Said  plans  and  speci- 
fications shall  also  contain  a  statement  of  the  kind  of  fuel  to  be  used,  including 
the  commercial  size  of  coal  when  such  fuel  is  specified ;  said  plans  and  specifica- 
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tions  shall  also  show  that  the  room  or  apartment  in  which  such  plant  is  to  be 
located  is  provided  with  doors,  windows,  or  other  means  of  ventilation  sufficient 
to  prevent  the  temperature  of  any  room  or  apartment  wherein  such  steam  plant 
or  apparatus  is  to  be  used  from  rising  to  a  point  higher  than  120°  Fahrenheit, 
and  sufficient  also  to  provide  that  the  atmosphere  of  any  such  room  or  apartment 
may  be  entirely  renewed  every  ten  minutes.  Upon  the  approval  of  said  plans 
and  specifications,  a  duplicate  set  of  which  shall  be  left  on  file  in  the  smoke 
inspector's  office,  and  upon  payment  of  the  fees  hereinafter  provided,  a  permit 
shall  be  issued  for  the  erection  or  reconstruction  of  such  plant.  Upon  the  issu- 
ance of  such  permit  the  smoke  inspector  shall  then  notify  the  superintendent  of 
building  inspection,  whose  duty  it  shall  then  be  to  see  that  the  work  for  which 
the  permit  has  been  granted  is  carried  out  in  accordance  with  the  plans  and 
specifications,  with  especial  reference  to  the  amount  of  space  used,  the  size  and 
construction  of  the  chimney  or  chimneys  used,  the  provisions  for  the  prevention 
of  smoke,  and  the  provisions  for  ventilation  and  for  maintenance  of  the  proper 
temperature  in  the  engine  and  boiler  rooms. 

Sec.  14.  It  shall  be  unlawful  for  any  person  to  use  any  new  or  reconstructed 
plant  for  the  production  of  heat  or  power,  until  he  shall  have  first  procured 
from  the  smoke  inspector  a  certificate  stating  that  the  plant  is  so  constructed 
that  it  will  do  the  work  required,  and  that  it  can  be  so  managed  that  no  dense 
smoke  will  be  emitted  from  the  chimney  connected  to  the  furnace  or  firebox. 

Sec.  15.  No  owner  or  operator  shall  alter  or  repair  any  plant  for  the  pro- 
duction of  heat  or  power,  or  any  part  thereof,  which  alteration,  change,  or  in- 
stallation shall  affect  the  method  or  efficiency  of  preventing  smoke,  without 
first  submitting  plans  and  specifications  to  the  smoke  inspector  and  obtaining  a 
permit  therefor;  provided,  however,  that  minor  necessary  or  emergency  re- 
pairs that  do  not  increase  the  capacity  of  such  plant,  or  that  do  not  involve 
any  alterations  in  the  method  or  efficiency  of  smoke  prevention  may  be  made 
by  or  under  the  engineer  in  charge  of  said  plant  without  a  permit.  Any  per- 
son who  shall  violate  this  section  shall  be  liable  to  a  fine  of  $25  for  each  day 
upon  which  he  shall  prosecute  such  alteration,  change,  or  installation  without 
a  permit,  and  each  day's  violation  shall  constitute  a  separate  offense. 

Sec.  16.  The  fees  for  the  inspection  of  plans  and  specifications,  for  the  issuing 
of  permits,  and  for  the  inspection  of  plants  and  issuing  of  certificates  shall  be 
as  follows ; 

For  inspecting  plans  of  new  plants  and  of  plants  about  to  be  reconstructed,  $2. 

For  inspecting  plans  for  repairs  and  alterations,  $1. 

For  examining  a  plant  after  its  erection  or  reconstruction  and  before  its  oper- 
ation and  maintenance,  $2. 

The  fee  paid  for  the  inspection  or  examination  shall  include  the  issuing  of  a 
permit  or  certificate,  in  case  such  i)ermit  or  certificate  is  granted. 

Sec.  17.  The  emission  of  dense  smoke  within  the  city  from  tlie  smokestack  of 
any  locomotive,  steamboat,  or  steam  tug  for  a  period  of  more  than  one  minute, 
except  for  a  period  or  periods  aggregating  not  to  exceed  10  minutes  in  any  one 
hour  during  which  period  or  periods  the  firebox  is  being  cleaned  or  a  new  fire 
is  being  built  therein,  is  hereby  declared  a  nuisance :  Provided,  That  the  fire 
engines  or  the  fire  boats  of  the  city  fire  department,  or  both  of  them,  shall  be 
exempt  from  these  restrictions. 

The  emission  of  dense  smoke  within  the  city  from  the  smokestack  of  any 
steam  roller,  steam  derrick,  steam  pile  driver,  tar  kettle,  or  other  similar  ma- 
chine or  contrivance,  or  from  the  smokestack  or  chimney  of  any  building  or 
premises,  except  for  a  period  or  periods  aggregating  not  to  exceed  six  minutes 
in  any  one  hour  during  which  period  or  periods  the  firebox  is  being  cleaned  or  a 
new  fire  is  being  built  therein,  is  hereby  declared  a  nuisance. 
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Any  nuisance  such  as  the  above-specified  may  be  summarily  abated  by  the 
smoke  inspector,  or  by  anyone  whom  he  may  duly  authorize  for  the  purpose, 
and  such  abatement  may  be  in  addition  to  the  fine  hereinafter  provided. 

Any  person  or  persons,  or  corporation,  owning,  operating,  or  in  charge  or  con- 
trol of  any  locomotive,  steamboat,  steam  tug,  steam  roller,  steam  derrick,  steam 
pile  driver,  tar  kettle,  or  other  similar  machine  or  contrivance,  or  of  any  build- 
ing or  premises,  who  shall  cause  or  permit  the  emission  of  dense  smoke  within  the 
city,  in  contravention  of  the  provisions  of  this  section,  from  the  smokestack  of 
any  locomotive,  steamboat,  steam  tug,  steam  roller,  steam  derrick,  steam  pile 
driver,  tar  kettle,  or  other  similar  machine  or  contrivance,  or  from  the  smoke- 
stock  or  chimney  of  any  building  or  premises  so  owned,  controlled,  or  in  charge 
of  him,  her,  or  them,  shall  be  deemed  guilty  of  a  violation  of  the  ordinance,  and 
upon  conviction  thereof  shall  be  fined  not  less  than  ten  dollars  ($10)  nor  more 
than  one  hundred  dollars  ($100)  for  each  offense;  and  each  day  of  such  emission 
of  dense  smoke  shall  constitute  a  separate  offense. 

For  the  purpose  of  grading  the  density  of  smoke,  the  Ringelmann  smoke  chart, 
as  published  and  used  by  the  Federal  Bureau  of  Mines,  shall  be  the  stand- 
ard of  comparison.  Smoke  shall  be  considered  *'  dense  "  when  it  is  of  a  greater 
density  than  No.  3  of  the  chart. 

Sec.  is.  The  provisions  of  sections  13,  14,  15,  and  17  shall  not  apply  to  de- 
tached private  residences,  nor  to  buildings  used  exclusively  for  private  residence 
purposes,  in  which  the  number  of  families  occupying  apartments  shall  be  less 
than  five. 

Sec.  19.  Prosecutions  for  all  violations  of  this  ordinance  shall  be  instituted  by 
the  smoke  inspector  and  shall  be  prosecuted  in  the  name  of  the  city  of , 

The  issuance  and  delivery  by  the  smoke  inspector  of  any  permit  or  certificate 
for  the  construction  or  reconstruction  of,  or  any  permit  for  the  alteration  or 
repair  of  any  plant  or  chimney  connected  with  a  plant  shall  not  be  held  to  ex- 
empt any  person  or  corporation  to  whom  such  permit  or  certificate  has  been  issued 
or  delivered,  or  who  is  in  possession  of  any  such  permit  or  certificate,  from 
prosecution  on  account  of  the  emission  or  issuance  of  dense  smoke  caused  or 
permitted  by  such  person  or  corporation. 

Sec.  20.  Any  person  who  shall  violate  any  of  the  provisions  of  this  ordinance, 

except  as  otherwise  provided,  shall  be  fined  not  less  than dollars  ($ — ) 

nor  more  than dollars  ($ — )  for  each  offense. 

Sec.  21.  The  city  shall  provide  such  instruments,  books,  papers,  and  equip- 
ment as  shall  be  necessary  for  the  proper  performance  of  the  duties  of  the 
members  of  the  department.  The  smoke  inspector  shall  have  charge  of  such 
instruments,  books,  paper,  and  equipment,  and  shall  deliver  the  same  to  his 
successor  in  office. 

Sec.  22.  The  smoke  inspector  shall  cause  to  be  kept  in  his  office  a  complete 
record  of  all  plans  submitted,  of  all  permits  issued,  of  all  examinations  of  plants 
made  by  members  of  the  department,  and  of  all  certificates  issued.  He  shall 
also  cause  to  be  kept  a  record  of  all  stacks  observed  and  of  the  smoke  observa- 
tions for  any  stack  that  is  found  to  exceed  the  allowable  time  limit  for  dense 
smoke. 

Sec.  23.  The  smoke  inspector  shall  make  an  annual  report  of  the  work  of  his 

department  to  the  mayor  and  to  the  city  council  on  or  before ,  and 

at  such  other  times  as  he  may  be  required  by  the  city  council. 

Sec.  24.  If  any  person  acting  on  behalf  of  the  city  under  the  provisions  of  the 
ordinance  shall  take  or  receive  any  money  or  any  valuable  thing  for  the  purpose 
of  deceiving  any  person  or  persons,  or  for  the  purpose  of  favoring  any  person 

or  persons,  he  shall  be  fined dollars  ($ )  for  each  offense  and  shall 

be  dismissed  from  the  service,  and  any  bond  he  may  have  made  shall  be  for- 
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felted;  or  if  the  inspector  shall  issue  any  certificate  of  inspection  before  the 
department  shall  have  thoroughly  examined  and  inspected  the  furnace,  device,  or 
apparatus  as  certified,  he  shall  be  fined dollars  ($ )  for  each  offense. 

MEDIUM-SIZE  CITY. 

It  is  recognized  that  the  smaller  cities  can  not  maintain  as  extensive 
an  organization  to  carry  on  the  smoke-abatement  work,  and  that  it  is 
usually  not  practicable  to  make  regulations  so  stringent  therein  as  is 
advisable  in  the  larger  cities.  In  other  words,  the  smaller  city  must 
adopt  somewhat  different  methods  in  this  Avork  than  are  practicable 
for  the  larger  city.  A  form  of  ordinance  suitable  for  the  average 
conditions  in  cities  of  50,000  to  200,000  inhabitants  has  therefore  been 
drafted  and  is  as  follows: 

Proposed  form  of  smoke  ordinance  for  a  medium-size  city. 

An  ordinance  providing  for  smoke  inspection  and  abatement  in  the  city 
of . 

The  city  council  of  the  city  of do  ordain  as  follows : 

Section  1.  There  is  hereby  created  the  oflBce  of  smoke  inspector,  the  compen- 
sation and  duties  connected  therewith  to  be  as  hereinafter  specified. 

Sec.  2.  The  smoke  inspector  shall  be  appointed  by  the  mayor,  by  nnd  with  the 
advice  of  the  city  council,  and  shall  perform  the  duties  of  his  office  until  removed 
from  office  or  until  his  successor  is  appointed.* 

Sec.  3.  The  person  so  appointed  shall  be  an  engineer  qualified  by  training  and 
experience  in  the  theory  and  practice  of  the  construction  of  steam  boilers  and 
furnaces,  also  in  the  theory  and  practice  of  smoke  abatement  and  prevention. 

Sec  4.  The  salary  of  the  smoke  inspector  shall  be dollars  ($ ) 

per  annum. 

Sec.  5.  There  shall  be  as  many  deputy  smoke  inspectors,  assistant  smoke 
inspectors,  clerks,  and  stenographers  as  shall  be  provided  by  the  city  council; 
their  compensation  shall  be  fixed  by  the  city  council,  and  they  shall  be  appointed 
by  the  smoke  inspector  as  provided  by  law  (or  by  the  mayor,  by  and  with  the 
advice  of  the  city  council). 

Sec.  6.  The  city  council  shall  appoint  a  citizens'  smoke-abatement  committee 
composed  of  seven  (7)  representative  members,  who  shall  act  as  advisors  to  the 
mayor  and  to  the  smoke  inspector  upon  matters  pertaining  to  the  organization 
or  the  conduct  of  the  smoke-abatement  work,  or  both.  The  smoke  inspector 
shall  at  all  times  receive  and  place  and  keep  on  file  all  suggestions,  recommenda- 
tions, advice,  or  other  communications  that  may  be  submitted  to  him  in  writing 
by  the  said  committee. 

Sec.  7.  The  citizens'  smoke-abatement  committee  may  procure  the  services  of 
a  consulting  mechanical  engineer  of  recognized  ability  who  has  had  exprience  in 
the  installation  and  operation  of  steam  power  and  heating  plants,  and  particu- 
larly in  the  prevention  of  smoke  in  such  plants,  to  advise  the  smoke  inspector 
and  the  committee  upon  engineering  problems  in  connection  with  the  smoke- 
abatement  work  whenever  such  advice  is  required;  provided,  however,  that  the 
total  expense  incurred  for  such  consulting  advice  shall  not  exceed  the  sum 
jillowed  for  such  purpose  by  the  city  council. 

Sec  8.  It  shall  be  unlawful  for  the  owner,  lessee,  or  operator  of  any  existing 
plant,  or  of  any  plant  about  to  be  constructed,  for  the  production  of  power  or 
heat,  to  proceed  with  the  construction,  reconstruction,  or  alteration  of  such  plant 
until  plans  and  specifications  for  such  work  shall  have  been  submitted  to  the 
smoke  inspector,  approved  by  him,  and  a  permit  for  the  prosecution  of  such 
work  issued.  These  plans  and  specifications  shall  show  the  nature  and  extent  of 
the  work  to  be  done  and  the  amount  of  power  or  heat  to  be  supplied  by  such 
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plant.  Said  plans  and  specifications  shnll  also  contain  a  statement  of  the  kind 
of  fuel  to  be  used  and  shall  show  all  provisions  made  for  the  purpose  of  obtain- 
ing complete  combustion  of  the  fuel  to  be  used  and  for  the  purpose  of  preventing 
smoke.  They  shall  also  show  that  the  space  to  be  occupied  by  the  plant  and  the 
location  of  the  equipment  therein  will  not  prevent  the  proper  operation  of  said 
equipment.  Said  plans  and  specifications  shall  also  show  that  the  room  or 
apartment  in  which  such  plant  is  to  be  located  is  provided  with  doors,  windows, 
or  other  means  of  ventilation  sufficient  to  prevent  the  temperature  in  said  room 
or  apartment  from  rising  to  a  point  higher  than  120°  Fahrenheit,  and  sufficient 
also  to  provide  that  the  air  in  said  room  or  apartment  may  be  entirely  renewed 
every  ten  minutes.  Upon  the  approval  of  such  plans  a  duplicate  copy  shall  be 
left  with  the  smoke  inspector,  who  shall  then  notify  the  building  inspector,  and 
it  shall  be  the  duty  of  said  building  inspector  to  see  that  the  work  is  done  in 
accordance  with  the  plans  and  specifications.  The  foregoing  provisions  of  this 
section  shall  not  apply  to  the  steam  plants  in  buildings  used  exclusively  for 
private  residence  purposes  in  which  the  number  of  families  occupying  apart- 
ments shall  be  less  than  five,  nor  to  minor  necessary  or  emergency  alterations  or 
repairs  in  any  other  plants,  which  alterations  or  repairs  do  not  increase  the 
capacity  of  said  plants,  or  which  do  not  involve  any  substantial  alteration  in 
structure,  and  which  do  not  involve  any  alteration  in  the  method  or  efficiency  of 
smoke  prevention. 

Any  person  who  shall  violate  this  section  shall  be  liable  to  a  fine  of  twenty-five 
dollars  ($25)  for  each  day  upon  which  he  shall  prosecute  such  alteration,  change, 
or  installation  without  a  permit,  and  each  day's  violation  shall  constitute  a 
separate  offense. 

Sec.  9.  A  fee  of  one  dollar  ($1)  shall  be  charged  for  the  inspection  of  plans 
and  specifications  for  the  erection,  reconstruction,  or  alteration  of  any  plant,  this 
fee  to  include  the  issuing  of  a  permit,  in  case  such  permit  is  granted. 

Sec  10.  The  emission  of  dense  smoke  within  the  city  from  the  smokestack  of 
any  locomotive,  steamboat,  or  steam  tug  for  a  period  of  more  than  seventy-five 
(75)  seconds,  except  for  a  period  or  periods  aggregating  not  to  exceed  12  minutes 
in  any  one  hour,  during  which  period  or  periods  the  firebox  is  being  cleaned  or  a 
new  fire  being  built  therein,  is  hereby  declard  a  nuisance :  Provided,  That  the 
fire  engines  or  fire  boats  of  the  city  fire  department,  or  both  of  them,  shall  be 
exempt  from  these  restrictions. 

The  emission  of  dense  smoke  within  the  city  from  the  smokestack  of  any 
steam  roller,  steam  derrick,  steam  pile  driver,  tar  kettle,  or  other  similar 
machine  or  contrivance,  or  from  the  smokestack  or  chimney  of  any  building  or 
premises,  except  for  a  period  or  periods  aggregating  not  to  exceed  nine  minutes 
In  any  one  hour,  during  which  period  or  periods  the  fire  box  is  being  cleaned  or 
a  new  fire  is  being  built  therein,  is  hereby  declared  a  nuisance. 

Any  nuisance  such  as  the  above  specified  may  be  summarily  abated  by  the 
smoke  inspector,  or  by  anyone  whom  he  may  duly  authorize  for  the  purpose,  and 
such  abatement  may  be  in  addition  to  the  fine  hereinafter  provided. 
-  Any  person  or  persons,  or  corporation  owning,  operating,  or  in  charge  or  con- 
trol of  any  locomotive,  steamboat,  steam  roller,  steam  derrick,  steam  pile  driver, 
tar  kettle,  or  other  similar  machine  or  contrivance,  or  of  any  building  or  prem- 
ises, who  shall  cause  or  permit  the  emission  of  dense  smoke  within  the  city,  in 
contravention  of  the' provisions  of  this  section,  from  the  smokestack  of  any  such 
locomotive,  steamboat,  steam  tug,  steam  roller,  steam  pile  driver,  steam  derrick, 
tar  kettle,  or  other  similar  machine  or  contrivance,  or  from  the  smokestack  or 
chimney  of  any  building  or  premises  so  owned,  controlled,  or  in  charge  of  him, 
her,  or  them,  shall  be  deemed  guilty  of  a  violation  of  this  ordinance,  and  upon 
conviction  thereof  shall  bo  fined  not  loss  than  ton  dollars  ($10)  nor  more  than 
one  hundrod  dollars  ($1(X))  for  each  offense:  and  each  day  of  such  emission  of 
dense  smoke  shall  constitute  a  separate  offense. 
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For  the  purpose  of  grading  the  density  of  smoke  the  Ringelmann  smoke  chart, 
as  published  and  used  by  the  Federal  Bureau  of  Mines,  shall  be  the  standard 
of  comparison.  Smoke  shall  be  considered  "  dense "  when  it  is  of  greater 
density  than  No.  3  of  the  chart. 

The  provisions  of  this  section  shall  not  apply  to  detached  private  residences, 
nor  to  buildings  used  exclusively  for  private  residence  purposes,  in  which  the 
number  of  families  occupying  apartments  shall  be  less  than  five. 

Sec.  11.  Prosecutions  for  all  violations  of  this  ordinance  shall  be  instituted 
by  the  smoke  inspector  and  shall  be  prosecuted  in  the  name  of  the  city  of 


The  issuance  and  the  delivery  by  the  smoke  inspector  of  any  permit  for  the 
construction,  reconstruction,  alteration,  or  repair  of  any  plant  or  chimney  con- 
nected with  a  plant,  shall  not  be  held  to  exempt  any  person  or  corporation  to 
whom  such  permit  has  been  issued  or  delivered,  or  who  is  in  possession  of  any 
such  permit,  from  prosecution  on  account  of  the  emission  or  issuance  of  dense 
smoke  caused  or  permitted  by  such  person  or  corporation. 

Sec.  12.  The  city  shall  provide  such  instruments,  books,  papers,  and  equip- 
ment as  shall  be  necessary  for  the  proper  prosecution  of  the  smoke-abatement 
work.  The  smoke  inspector  shall  have  charge  of  such  instruments,  books, 
papers,  and  equipment,  and  shall  deliver  the  same  to  his  successor  in  office. 

Sec.  13.  The  smoke  inspector  shall  cause  to  be  kept  in  his  office  a  complete 
record  of  all  plans  submitted  and  of  all  permits  issued.  He  shall  also  cause  to 
be  kept  a  record  of  all  stacks  observed  and  of  the  smoke  observations  from  any 
stack  that  is  found  to  exceed  the  allowable  time  limit  for  dense  smoke. 

Sec.  14.  The  smoke  inspector  shall  make  a  report  of  his  work  or  the  work 
done  under  his  direction  to  the  mayor  and  city  council  annually,  on  or  before 
,  and  at  other  times  as  often  as  required  by  the  city  council. 

Sec.  15.  If  any  person  acting  on  behalf  of  the  city  under  the  provisions  of 
this  ordinance  shall  take  or  receive  any  money  or  any  valuable  thing  for  the 

purpose  of  favoring  any  person  or  persons,  he  shall  be  fined  dollars 

($ )  for  each  offense  and  shall  be  dismissed  from  the  service;  or  if  the  in- 
spector shall  issue  any  permit  as  mentioned  in  section  8  of  this  ordinance,  with- 
out thoroughly  examining  the  plans  and  specifications  for  the  work  for  which 
the  permit  is  issued,  he  shall  be  fined dollars  ($ )  for  each  offense. 

SMALL    CITY. 

The  problem  in  the  city  of,  say,  20,000  population  will  usually 
require  a  different  method  of  attack  than  has  been  outlined  for 
either  the  large  or  the  medium-sized  city.  A  small  city  has  compara- 
tively few  new  boiler  plants,  reconstructions,  or  alterations  in  the 
course  of  a  year,  so  that  the  policing  phase  becomes  of  major  impor- 
tance. However,  the  small  city  ought  to  protect  itself  and  its  manu- 
facturers from  the  installation  of  improperly  designed  furnaces  and 
thereby  save  heavy  expenditures  for  reconstruction  in  later  years. 
The  board  of  trade  or  a  similar  civic  organization  of  such  a  city  can 
authorize  a  committee  to  obtain  information  concerning  furnace  de- 
signs or  methods  of  operation  developed  in  other  cities,  or  to  inform 
themselves  so  that  they  may  be  able  to  direct  those  interested  to  com- 
petent advisors  on  the  subject  of  smoke  prevention.  With  a  strong 
public  sentiment  to  supplement  its  efforts  such  a  civic  organization 
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should  be  able  to  accomplish  much  good  in  the  smaller  cities  that  can 
afford  no  organized  municipal  effort  toward  smoke  abatement. 

ENFORCEMENT   OF   SMOKE   ORDINANCES. 

Undoubtedly,  the  chief  reason  why  our  cities  have  not  made  more 
rapid  progress  toward  smoke  abatement  has  been  the  failure  of  those 
intrusted  with  the  enforcement  of  the  smoke  ordinances  properly  to 
perform  their  duties.  In  many  cities  where  there  are  ordinances 
prohibiting  or  restricting  the  emission  of  dense  smoke,  little  report  is 
ever  heard  of  any  effort  to  enforce  compliance  with  their  provisions. 
Nevertheless,  one  of  the  first  arguments  raised  by  those  who  are  op- 
posing the  enactment  of  such  legislation  in  any  city  is  that  they  will 
be  continually  annoyed  by  an  overbearing  inspector.  If,  as  is  usu- 
ally the  case,  there  appears  to  be  laxity  in  enforcing  the  ordinance, 
blame  ordinarily  attaches  to  the  smoke  inspector,  whereas  to  others 
may  belong  the  greater  share  of  responsibility.  It  is  believed  that 
frequently  the  real  trouble  lies  in  the  fact  that  wrong  methods  of 
enforcement  are  adopted. 

Public  sentiment  is  just  as  necessary  for  the  successful  enforcement 
of  smoke  ordinances  as  for  the  enforcement  of  any  other  class  of  laws 
or  ordinances.  Compliance  with  such  enactments  can  be  had  and 
will  be  demanded  by  public  officials  only  when  required  by  public 
opinion,  but  it  is  essential  for  the  accomplishment  of  the  best  results 
that  the  force  of  such  opinion  be  used  in  the  most  effective  manner — 
it  should  be  manifested  in  constructive  effort  and  not  in  mere  fault- 
finding. A  few  cities  have  considered  this  matter  of  such  importance 
that  they  have  provided  in  their  smoke  ordinances  for  stimulating 
and  making  the  best  use  of  these  constructive  activities  by  having  a 
smoke-abatement  committee  or  commission  composed  of  representa- 
tive citizens  to  advise  with  the  mayor  and  the  inspector.  If  the 
members  of  such  a  committee  are  carefully  selected  their  cooperation 
should  enable  the  city  department  to  accomplish  much  more  than 
would  otherwise  be  possible.  The  committee  will,  if  so  selected,  act  as 
a  balance  wheel  for  the  department  by  preventing  inactivity  or  over- 
activity. 

In  this  connection  the  value  of  the  advice  of  such  a  committee  in 
assisting  the  inspector  to  deteimine  the  proper  policy  to  be  followed 
in  any  particular  instance  or  under  any  given  conditions  should  not 
be  overlooked.  Furthermore^  the  announcement  to  the  offender  of  the 
procedure  proposed  will  frequently  be  more  agreeably  received  from 
the  chairman  or  other  members  of  the  committee  than  from  the  in- 
spector. The  prevention  of  dense  smoke  in  some  plants  may  be 
possible  only  after  radical  changes  are  made,  and  in  such  a  case  the 
owner  or  operator  will  usually  be  more  inclined  to  yield  to  the  urging 
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of  the  committee  than  he  would  to  that  of  a  city  official.  The  more 
the  plant  owners  and  operators  feel  that  there  is  a  spirit  of  coopera- 
tion being  manifested  toward  them  the  easier  can  compliance  with  the 
ordinance  be  obtained. 

At  the  same  time,  however,  firmness  and  impartiality  in  carrying 
out  the  spirit  of  the  law  are  equally  essential.  Promises  and  excuses 
are  easily  made,  and  some  owners  are  inclined  to  stave  off  for  as  long 
a  time  as  possible  the  alterations,  reconstruction,  or  extra  attention 
necessary  to  enable  them  to  obey  the  law.  The  imposing  of  a  fine 
for  excessive  smoke  will  usually  have  the  desired  effect  on  such 
offenders,  but  recourse  to  the  courts  sliould  be  had  only  when  argu- 
ment and  persuasion  prove  futile. 

If  the  city  is  large  enough  to  be  able  to  employ  a  technically  trained 
expert  as  smoke  inspector  and  to  provide  for  expert  consulting  advice 
for  him  or  for  the  smoke-abatement  committee  or  commission,  money 
will  probably  be  saved  to  the  business  interests  of  the  city  and  more 
rapid  progress  made  in  the  elimination  of  smoke  by  so  doing.  Smaller 
cities  that  are  unable  to  appropriate  sufficient  funds  for  such  a  course 
may,  in  a  measure,  accomplish  the  same  end  by  furnishing  to  plant 
owners,  through  their  smoke-abatement  committees  or  their  chambers 
of  commerce  or  boards  of  trade,  information  relative  to,  and  possibly 
drawings  of,  satisfactory  installations  of  any  particular  type  of 
boiler.  Through  these  same  channels  they  may  supply  the  names  of 
engineers  who  are  capable  of  advising  the  owner  on  difficult  engineer- 
ing problems  that  may  be  involved  in  the  building,  reconstructing, 
or  altering  of  plants. 

The  important  point  is  that  the  plant  owner  or  operator  shall 
realize  the  necessit}^  of  considering'  smoke  prevention  whenever 
furnace-construction  work  is  to  be  done,  and  shall  thus  be  saved  the 
expense  of  tearing  out  and  reconstructing  such  furnaces. 

CONCLUSION. 

It  is  not  intended  that  the  reader  Avill  gain  from  a  perusal  of  the 
preceding  pages  the  impression  that  the  abatement  of  coal  smoke  in 
any  city  is  a  simple  problem,  or  that  it  can  be  accomplished  in  a  short 
time.  The  effort  has  rather  been  to  point  out  wherein  some  of  the 
efforts  toward  this  end  have  been  misdirected  and  to  indicate  what 
are  believed  to  be  better  methods  of  attack.  The  real  reason  that  more 
has  not  been  accomplished  up  to  the  present  time  in  many  of  our 
cities  is  that,  through  ignorance  or  indifference,  money  and  efforts 
have  been  wrongly  applied.  The  complete  elimination  of  the  smoke 
nuisance  will  not  be  possible  in  such  cities  until  improved  and  radi- 
cally different  methods  of  utilizing  the  fuel  are  adopted.  With 
properly  designed  and  well-operated  furnaces  a  great  reduction  in 
the  amount  of  smoke  is  to-day  not  only  possible  but  is  necessary. 


APPENDIX. 


For  the  information  of  persons  who  wish  to  know  the  exact  phrase- 
ology of  some  of  the  smoke-abatement  ordinances  mentioned  in  this 
bulletin,  especially  of  those  ordinances  that  contain  features  of  par- 
ticular interest,  the  smoke-abatement  ordinances  of  the  cities  of 
Chicago,  Pittsburgh,  Des  Moines,  Milwaukee,  and  Los  Angeles  are 
printed  at  length,  as  well  as  the  State  act  that  applies  to  the  city  of 
Boston. 

The  Chicago  ordinance  is  perhaps  the  most  comprehensive  and 
most  complete  of  those  in  effect  in  the  large  cities  of  the  United  States. 
Its  requirements  apply  particularly  to  the  needs  of  a  great  industrial 
center  where  coals  high  in  volatile  matter  are  the  chief  available  fuel. 
The  ordinance  is  as  follows: 

Be  it  ordained  hy  the  city  council  of  the  city  of  Chicago: 

Section  1.  There  is  hereby  established  a  department  of  smolie  inspection,  the 
head  of  which  shall  be  known  as  the  smoke  inspector. 

Sec.  2.  The  smoke  inspector  shall  be  appointed  by  the  mayor  by  and  with  the 
advice  of  the  city  council. 

Sec.  3.  The  person  so  appointed  shall  be  a  mechanical  engineer,  qualified  by 
technical  training  and  experience  in  the  theory  and  practice  of  the  construction 
and  operation  of  steam  boilers  and  furnaces  and  also  in  the  theory  and  practice 
of  smoke  abatement  and  prevention. 

Sec.  4.  The  smoke  inspector,  before  entering  upon  the  duties  of  his  office,  shall 
execute  a  bond  to  the  city  of  Chicago  in  the  sum  of  $10,000,  with  sureties  to  be 
approved  by  the  mayor,  conditioned  upon  the  faithful  performance  of  the  duties 
of  his  office. 

Sec.  5.  The  salary  of  the  smoke  inspector  shall  be  $4,000  per  annum. 

Sec  6.  There  is  hereby  created  the  office  of  chief  assistant  smoke  inspector, 
who  shall  be  appointed  by  the  smoke  inspector  as  provided  by  law. 

Sec  7.  The  qualifications  of  the  chief  assistant  smoke  inspector  shall  be  the 
same  as  the  qualifications  herein  provided  for  the  smoke  inspector. 

Sec  8.  The  chief  assistant  smoke  inspector  shall,  before  entering  upon  the 
duties  of  his  office,  execute  a  bond  to  the  city  of  Chicago  in  the  sum  of  $5,000, 
with  sureties  to  be  approved  by  the  mayor,  conditioned  upon  the  faithful  per- 
formance of  the  duties  of  his  office. 

Sec  9.  The  salary  of  the  chief  assistant  smoke  inspector  «hall  be  $3,000 
per  annum. 

Sec  10.  There  shall  be  as  many  deputy  smoke  inspectors  as  shall  be  pro- 
vided for  by  the  city  council ;  their  compensation  shall  be  fixed  by  the  city 
council,  and  they  shall  be  appointed  by  the  smoke  inspector  in  the  manner 
provided  by  law. 

Sec  11.  There  shall  be  as  many  assistant  smoke  inspectors  as  shall  be  pro- 
vided by  the  city  council ;  their  compensation  shall  be  fixed  by  the  city  council, 
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and  they  shall  be  appointed  by  the  smoke  inspector  in  the  manner  provided 
by  law. 

Sec.  12.  There  shall  be  as  many  clerks  and  stenographers  assigned  to  this 
department  as  shall  be  provided  by  the  city  council;  their  compensation  shall 
be  fixed  by  the  city  council,  and  they  shall  be  appointed  by  the  smoke  inspector 
in  the  manner  provided  by  law. 

Sec.  13.  The  mayor  may  in  his  discretion  appoint  a  smoke-abatement  com- 
mission composed  of  eight  ^members,  who  shall  act  as  advisers  to  the  mayor  in 
the  organization  of  the  department  and  as  advisers  to  the  smoke  inspector  in 
the  conduct  of  the  department.  The  smoke  inspector  shall  at  all  times  receive, 
place,  and  keep  on  file  in  his  office  any  suggestion,  recommendation,  advice,  or 
other  communication  which  may  be  presented  to  him  in  writing  by  the  smoke- 
abatement  commission.  The  smoke-abatement  commission  may  name  an  ad- 
visory board  of  mechanical  engineers  which  shall  consist  of  three  consulting 
engineers  of  recognized  ability  and  integrity,  who  have  had  experience  in 
the  installation  and  conduct  of  power  and  heating  plants.  This  board  shall 
act  as  advisers  on  engineering  questions  to  the  smoke-abatement  commission 
and  to  the  smoke  inspector  and  to  the  members  of  the  department.  Meetings 
of  the  advisory  board  of  mechanical  engineers  may  be  called  at  any  time  either 
by  the  smoke-abatement  commission  or  by  the  smoke  inspector,  ^lembers  of 
the  advisory  board  of  mechanical  engineers  shall  receive  as  their  compensation 
the  sum  of  $10  for  each  member  for  each  regularly  called  meeting  attended. 

Sec.  14.  No  new  plants  or  any  reconstruction  of  any  old  plants  for  producing 
power  and  heat,  or  either  of  them,  or  any  new  chimney  connected  with  a  steam 
plant  shall  be  erected  or  maintained  in  the  city  until  plans  and  specifications 
of  the  same  have  been  filed  in  the  office  of  and  approved  by  the  smoke  inspector 
and  a  permit  issued  by  him  for  such  erection,  reconstruction,  or  maintenance. 
Plans  and  specifications  to  be  filed  with  the  smoke  inspector  shall  show  the 
amount  of  work  and  the  amount  of  heating  to  be  done  by  such  plant  and  all 
appurtenances  thereto,  including  all  provisions  made  for  the  purpose  of  securing 
complete  combustion  of  the  fuel  to  be  used  and  for  the  purpose  of  preventing 
smoke;  said  plans  and  specifications  shall  also  contain  a  statement  of  the  kind 
of  fuel  proposed  to  be  used,  and  said  plans  and  specifications  shall  also  show 
that  the  room  or  apartment  in  which  such  plant  shall  be  located  is  provided 
with  doors,  windows,  air  shafts,  fans,  and  other  means  of  ventilation  suflicieut 
to  prevent  the  temperature  of  such  room,  apartment,  basement,  or  other  por- 
tion of  such  building  wherein  such  steam  plant  or  apparatus  is  to  be  used  from 
rising  to  a  point  higher  than  120°  F.,  and  sufficient  also  to  provide  that  the 
atmosphere  of  any  such  apartment  wherein  such  apparatus  may  be  located  may 
be  entirely  renewed  every  10  minutes.  Upon  the  approval  of  such  plans  and 
specifications,  a  duplicate  set  of  which  shall  be  left  on  file  in  said  oflice,  and 
upon  the  payment  of  the  fees  as  hereinafter  provided,  the  smoke  inspector  shall 
issue  a  permit  for  the  reconstruction,  erection,  or  maintenance  of  such  plant. 
As  soon  as  the  smoke  inspector  has  examined  the  plans  and  specifications 
submitted  and  has  issued  a  permit  as  above  provided,  he  shall  then  notify  the 
commissioner  of  buildings  to  see  that  the  execution  of  the  work  permitted  is 
carried  out  in  conformity  with  the  plans  and  specifications,  with  special  refer- 
once  to  the  amount  of  space  used,  the  size  and  construction  of  the  chimney  or 
chimneys  used,  the  provisions  for  the  prevention  of  smoke,  and  the  provisions 
for  ventilation,  and  for  the  proper  temperature  in  the  engine  and  boiler  rooms. 

Sec  15.  It  shall  be  unlawful  for  any  person  to  use  any  new  or 'reconstructed 
plant  for  the  production  and  generation  of  heat  and  power,  or  either  of  them, 
until  he  shall  have  first  procured  a  certificate  from  the  smoke  inspector  that 
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the  plant  is  so  constructed  that  it  will  do  the  work  required,  'ind  that  it  can 
be  so  managed  that  no  dense  smoke  shall  be  emitted  from  the  chimney  con- 
nected with  the  furnace  or  fire  box. 

Sec.  16.  No  owner  shall  alter  or  repair  any  chimney  or  any  old  furnace  or 
device,  which  alteration,  change,  or  installation  shall  affect  the  method  or 
efficiency  of  preventing  smoke,  without  first  submitting  plans  and  si>ecifications 
to  the  smoke  inspector  and  securing  a  permit  therefor:  Provided,  however,  That 
minor  necessary  or  emergency  repairs  which  do  not  increase  the  capacity  of 
such  plant  or  which  do  not  involve  any  substantial  alteration  in  stricture,  and 
which  do  not  involve  any  alteration  in  the  method  or  efficienc3''  of  smoke  pre- 
vention, may  be  made  by  or  under  the  engineer  in  charge  of  said  plant  without 
a  permit.  Any  person  who  shall  violate  this  section  shall  be  liable  to  a  fine  of 
$25  for  each  day  upon  which  he  shall  prosecute  such  alteration,  change,  or 
installation  without  a  permit,  and  each  day's  violation  shall  constitute  a 
separate  offense. 

Sec.  17.  The  emission  of  dense  smoke  within  the  city  from  the  smokestack 
of  any  locomotive,  steamboat,  steam  tug,  steam  roller,  steam  derrick,  steam 
pile  driver,  tar  kettle,  or  other  similar  machine  or  contrivance,  or  from  the 
smokestack  or  chimney  of  any  building  or  premises,  excepting  for  a  period  of 
six  minutes  in  any  one  hour,  during  which  the  fire  box  is  being  cleaned  out 
or  a  new  fire  being  built  therein,  is  hereby  declared  to  be  a  nuisance,  and  may 
be  summarily  abated  by  the  smoke  inspector,  or  by  anyone  whom  he  may  duly 
authorize  for  such  purpose.  Such  abatement  may  be  in  addition  to  the  fine 
hereinafter  provided.  Any  person  or  persons,  or  corporation,  owning,  operat- 
ing, or  in  charge  or  control  of  any  locomotive,  steamboat,  steam  tug,  steam  roller, 
steam  derrick,  steam  pile  driver,  tar  kettle,  or  other  similar  machine  or  con- 
trivance, or  of  any  building  or  premises,  who  shall  cause  or  permit  the  emission 
of  dense  smoke,  within  the  city,  from  the  smokestack  or  chimney  of  any  such 
locomotive,  steamboat,  steam  tug,  steam  roller,  steam  derrick,  steam  pile 
driver,  tar  kettle,  or  other  similar  machine  or  contrivance,  or  from  the  smoke- 
stack or  chimney  of  any  building  or  premises  so  owned,  controlled,  or  in 
charge  of  him,  her,  or  them,  except  for  a  period  of  six  minutes  in  any  one 
hour,  during  which  the  fire  box  is  being  cleaned  out  or  a  new  fire  built  therein, 
shall  be  deemed  guilty  of  a  violation  of  this  ordinance,  and  upon  conviction 
thereof  shall  be  fined  not  less  than  $10  nor  more  than  $100  for  each  offense, 
and  each  day  of  such  emission  of  dense  smoke  shall  constitute  a  separate 
offense. 

Sec.  18.  The  fees  for  the  inspection  of  plans  and  issuing  of  permits  for  the 
inspection  of  plants  and  issuing  of  certificates  shall  be  as  follows : 

For  inspecting  plans  of  new  plants  and  plants  about  to  be  reconstructed,  $2. 

For  inspecting  plans  for  repairs  and  alterations,  $1. 

For  examining  a  plant  after  its  erection  or  reconstruction  and  before  its 
operation  and  maintenance,  $3. 

The  fee  paid  for  the  inspection  or  examination  shall  include  the  issuing  of 
a  permit  or  certificate,  in  case  such  permit  or  certificate  is  granted. 

The  smoke  inspector  may,  and  he  is  hereby,  directed  and  instructed  to  remit 
all  inspection  or  examination  fees  charged,  or  that  hereafter  may  be  charged, 
against  any  and  all  charitable,  religious,  and  educational  institutions  when  the 
furnace  or  other  device  or  apparatus  inspected  is  located  in  or  upon  premises 
used  and  occupied  exclusively  by  such  charitable,  religious,  or  educational  in- 
stitutions: Provided,  That  such  charitable,  religious,  or  educational  institution 
is  not  conducted  or  carried  on  for  private  gain  or  profit :  And  provided  further. 
That  the  smoke  inspector  may  require  every  application  for  the  remission  of  such 
fees  to  be  verified  by  the  affidavit  of  one  or  more  taxpayers  of  the  city. 
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Sec.  19.  Prosecutions  for  all  violations  of  this  ordinance  shall  be  instituted 
by  the  smoke  inspector  and  shall  be  prosecuted  in  the  name  of  the  city  of 
Chicago. 

The  issuance  and  delivery  by  the  smoke  inspector  of  any  permit  or  certificate 
for  the  construction  or  reconstruction,  or  any  permit  for  the  alteration  or  repair 
of  any  plant  or  chimnej'  connected  with  a  plant,  shall  not  be  held  to  exempt 
any  person  or  corporation  to  whom  any  such  permit  has  been  issued  or  delivered, 
or  who  is  in  possession  of  any  such  permit,  from  prosecution  on  account  of  the 
emission  or  issuance  of  dense  smoke  caused  or  permitted  by  any  such  person  or 
corporation. 

Sec  20.  Anj-  person  who  shall  violate  any  of  the  provisions  of  this  ordinance 
(except  as  is  herein  otherwise  provided)  shall  be  fined  not  less  than  $25  nor 
more  than  $100  for  each  offense. 

Sec.  21.  The  city  shall  provide  such  instruments,  books,  papers,  and  equipment 
as  shall  be  necessary  for  the  proper  performance  of  the  duties  of  the  members 
of  the  department.  The  smoke  Inspector  shall  have  charge  of  such  instru- 
ments, books,  papers,  and  equipment,  and  shall  deliver  the  same  to  his  successor 
in  office. 

Sec.  22.  The  smoke  inspector  shall  cause  to  be  kept  in  his  office  a  complete 
record  of  all  plans  submitted  and  of  all  permits  issued  and  of  all  examinations 
of  plants  made  by  members  of  the  department  and  also  of  all  certificates  issued. 

Sec.  23.  The  smoke  inspector  shall  make  a  report  of  the  work  of  his  depart- 
ment to  the  mayor  and  city  council  annually,  on  or  before  the  1st  daj'  of 
February,*  and  at  other  times  as  ofren  as  required  by  the  city  council. 

Sec.  24.  If  any  person  acting  on  behalf  of  the  city  under  the  provisions  of 
this  chapter  shall  take  or  receive  any  money  or  any  valuable  thing  for  the 
purpose  of  deceiving  or  defrauding  any  person  or  persons,  or  for  the  purpose 
of  favoring  any  person  or  persons,  or  if  any  inspector  shall  recommend  the 
issue  of  any  certificate  of  inspection  without  having  at  the  time  stated  thor- 
oughly examined  and  tested  the  furnace,  device,  or  apparatus  so  certified,  he 
shall  be  fined  $100  for  each  offense. 

Sec  25.  Chapter  LXIV  of  the  Revised  Municipal  Code  of  Chicago  of  1905, 
as  amended,  so  far  only  as  said  chapter  refers  to  smoke  inspection,  is  hereby 
repealed,  and  the  position  of  chief  smoke  inspector  created  by  said  chapter  is 
hereby  abolished. 

Sec  2G.  This  ordinance  shall  take  effect  on  and  after  its  passage  and  pub- 
lication. 

The  Pittsburgh  ordinance  applies  especially  to  a  large  manufac- 
turing city  in  which  many  metallurgical  plants  complicate  the  prob- 
lem of  smoke  abatement.  The  ordinance,  which  became  effective  in 
October,  1911,  reads  as  follows : 

Section  1.  Be  it  ordained  and  enacted  'by  the  city  of  Pittsburgh,  in  council 
assembled,  and  it  is  hereby  ordained  and  enacted  by  the  authority  of  the  same, 
That  no  steam-boiler  furnace  or  other  furnace,  excepting  in  private  residences, 
mill-heating  furnaces,  and  puddling  furnaces,  shall  be  constructed  within  the 
corporate  limits  of  the  city  of  Pittsburgh  until  the  owner,  agent,  or  lessee  shall 
first  make  written  application  at  the  office  of  the  chief  smoke  inspector  for  a 
certificate  for  that  purpose  and  shall  furnish  a  written  statement  and  drawings 
of  the  style  and  dimensions  of  such  boiler  or  furnace,  the  height  and  size  of 
stack  or  chimney,  and  the  method  or  device  for  preventing  the  emission  of 
dense  black  or  dense  gray  smoke  therefrom  for  more  than  eight  (8)  minutes  in 
any  one  hour,  and  the  chief  smoke  inspecor's  approval  has  been  obtained: 
Provided,  however.  That  no  discrimination  shall  be  exercised  for  or  against 
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any  method,  including  hand  firing,  which  will  and  does  now  prevent  the  emis- 
sion of  dense  black  or  dense  gray  smoke  except  for  eight  (8)  minutes  in  any 
one  hour. 

Sec.  2.  Every  boiler  furnace  or  other  furnace  used  within  the  corporate  limits 
of  the  city  of  Pittsburgh,  excepting  in  private  residences,  mill-heating  furnaces, 
and  puddling  furnaces,  in  which  bituminous  coal  is  burned  as  fuel,  shall  be  so 
constructed  or  altered  as  to  prevent  the  production  and  emission  of  dense  black 
or  dense  gray  smoke  therefrom,  except  for  eight  (8)  minutes  in  any  one  hour; 
and  no  person  or  persons,  associations,  or  corporation  being  the  owner  or  lessee, 
or  having  control  of  any  such  steam  boiler  or  other  furnace,  shall  use  or  allow 
the  use  of  any  steam  boiler  or  other  furnace  which  shall  not  be  so  constructed, 
cr  if  already  constructed  at  the  time  of  the  passage  of  this  ordinance,  which 
shall  not  be  so  altered,  or  the  method  of  stoking  be  so  regulated  as  to  prevent 
the  emission  of  dense  black  or  dense  gray  smoke  for  more  than  eight  (8) 
minutes  in  any  one  hour. 

Sec.  3.  The  issuance  and  delivery  by  the  smoke  inspector  of  any  permit  or 
certificate  for  the  construction  or  reconstruction,  or  any  permit  for  the  altera- 
tion or  repair  of  any  plant  or  chimney  connected  with  a  plant,  shall  not  be  held 
to  exempt  any  person  or  corporation  to  whom  any  such  permit  has  been 
issued  or  delivered,  or  who  is  in  possession  of  any  such  permit,  from  prosecution 
on  account  of  the  emission  or  issuance  of  dense  black  or  dense  gray  smoke 
caused  or  permitted  by  any  such  person  or  corporation,  in  violation  of  the 
terms  of  this  ordinance. 

Sec.  4.  It  shall  be  the  duty  of  the  deputy  smoke  inspectors  personally  to 
inspect  all  chimneys,  steam-generating  plants,  and  all  other  furnace  apparatus 
in  use,  excepting  in  private  residences,  mill-heating  furnaces,  and  puddling 
furnaces,  and  to  make  written  reix)rts  of  the  same  to  the  chief  smoke  inspector, 
who  shall  keep  a  permanent  record  of  all  essential  facts  relating  thereto.  The 
chief  smoke  inspector  or  his  deputies  shall  have  authority  to  inspect  and 
supervise  all  boilers  or  furnaces  which  are  subject  to  the  provisions  of  this 
ordinance  within  the  corporate  limits  of  the  city  of  Pittsburgh  and  upon  the 
waters  adjacent  thereto,  where  such  are  within  the  jurisdiction  of  the  pro- 
visions of  this  ordinance,  'and  shall  further  have  authority  to  examine  and 
supervise  the  igniting,  stoking,  feeding,  and  attending  such  boiler  or  other 
furnace  fires,  and  for  that  purpose  he  or  his  duly  appointed  assistants  shall 
also  have  authority  to  enter  any  steam  boiler  or  engine  room,  or  any  building 
from  which  dense  black  or  dense  gray  smoke  is  being  emitted,  and  during  the 
preceding  twenty-four  hours  has  been  emitted;  and  any  person  or  persons 
hindering  or  obstructing  them  in  the  performance  of  such  duty  shall  be  guilty 
of  a  violation  of  this  ordinance. 

Sec.  5.  If  the  escape  of  smoke  is  the  dense  black  or  dense  gray  smoke  which 
is  prohibited  within  the  meaning  of  this  ordinance,  the  chief  smoke  inspector 
shall  make  complaint  to  the  persons  so  offending,  defining  the  offense.  In  the 
event  that  the  cause  thereof  is  unskillful  stoking,  he  shall  cause  one  of  his 
assistants  to  give  proper  instructions  to  correct  same  and  he  shall  make  imme- 
diate complaint  to  the  director  of  the  department  of  public  health  against  any 
and  all  such  persons  violating  this  ordinance.  In  the  event  that  said  offense 
is  owing  to  the  faulty  construction  of  the  furnace,  size  or  height  of  stack  con- 
nections, or  other  engineering  details  relating  to  boiler  or  other  furnace  con- 
struction or  connection,  he  shall  make  statement  of  the  cause  of  such  offense 
and  report  to  the  owners  or  operators  as  to  the  necessary  changes,  alterations, 
or  additions  to  be  made;  and  in  such  case  such  time  for  such  alterations  or 
repairs  in  no  instance  shall  exceed  six  (6)  months.  In  the  event  that  it  should 
appear  from  the  inspection  of  the  chief  smoke  inspector  that  no  change  or 
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alteration  of  the  furnace,  furnace  connections,  stack,  or  appurtenances  thereto 
would  eradicate  said  offense,  and  that  said  offense  is  owing  to  a  plant  being 
worked  to  excess  of  its  normal  capacity,  or  for  other  organic  reason  can  not  be 
converted  by  such  changes  into  a  plant  which  is  not  an  offender  within  the 
meaning  of  this  ordinance,  then  he  shall  report  to  the  owners  or  operators  as 
above  mentioned  the  conditions  of  such  plant  and  the  required  changes  or 
additions  necessary  therein,  so  that  it  may  not  be  operated  as  an  offender. 
Not  more  than  nine  (0)  months  shall  be  allowed  in  which  to  complete  such 
changes.  Notices  as  above  shall  be  in  writing,  and  at  the  expiration  of  the 
time  allowance  the  chief  smoke  inspector  shall  investigate  and  make  report  to 
the  director  of  the  department  of  public  health  as  to  the  condition  of  the 
plant,  who,  in  the  event  it  is  maintained  as  an  offender  against  the  provisions 
of  this  ordinance,  may  cause  suit  to  be  entered,  as  provided  by  law,  against 
any  and  all  persons  in  charge  who  are  violating  this  ordinance. 

Sec.  6.  All  accidents  to  furnaces  or  smoke-preventing  devices  in  use,  excepting 
in  private  residences,  mill-heating  furnaces,  and  puddling  furnaces,  shall  be 
reported  within  seventy-two  (72)  hours  to  the  chief  smoke  inspector,  giving 
the  nature  of  the  accident  and  the  time  required  to  repair  the  same.  Failure 
to  make  such  report  shall  constitute  a  violation  of  this  ordinance. 

Sec.  7.  During  the  first  hour  in  which  a  new  fire  is  being  kindled  in  or  under 
a  cold  boiler  or  other  furnace,  excepting  in  private  residences,  mill-heating  fur- 
naces, and  puddling  furnaces,  sixty  (60)  minutes  once  a  day  for  the  first  year, 
forty-five  (45)  minutes  once  a  day  for  the  second  year,  and  thirty  (30)  minutes 
once  a  day  for  the  third  year,  and  each  and  every  year  thereafter  of  dense  black 
or  dense  gray  smoke  issuing  from  the  stack  or  chimney  thereof  will  not  be  a 
violation  of  this  ordinance;  but  during  each  succeeding  hour  that  such  boiler 
or  other  furnace  is  in  service  more  than  eight  (8)  minutes  of  dense  black  or 
dense  gray  smoke  issuing  from  the  chimney  or  stack  thereof  in  any  one  hour 
shall  be,  and  the  same  is,  a  violation  of  this  ordinance. 

Sec.  8.  As  an  official  chart  to  be  used  by  smoke  inspectors  for  determining 
the  density  of  smoke  in  the  city  of  Pittsburgh,  Ringelmann's  smoke  scale,  as 
supplied  by  the  United  States  Geological  Survey,  shall  be  used.  The  third 
shade  in  density  on  said  scale  shall  be  known  as  dense  gray,  and  the  fourth 
shade  in  density  shall  be  known  as  dense  black. 

Sec.  9.  The  owner  or  owners,  the  officers,  managers,  or  agents  of  any  cor- 
poration owning,  leasing,  or  occupying,  and  any  person  operating  or  having 
charge  or  controlling  any  furnace,  boiler,  heating,  or  power  or  manufacturing 
plant,  any  locomotive,  iwrtable  engine  or  boiler,  street  roller,  motor  vehicle 
self-propelled  on  a  public  street,  steamboat,  stationary  engine  or  boiler,  or 
any  building  or  structure  of  any  description  emitting  dense  black  or  dense  gray 
smoke,  or  by  or  from  which  dense  black  or  dense  gray  smoke  is  emitted,  except 
in  the  cases  exempt  under  the  terms  of  this  ordinance  and  except  for  the  times 
hereinbefore  specified  in  sections  1,  2,  and  7,  shall  be  deemed  guilty  of  violating 
the  provisions  of  this  ordinance,  and  upon  conviction  thereof  before  any  alder- 
man or  police  magistrate  he  or  they  or  any  other  person  being  convicted  of  vio- 
lating any  of  the  provisions  of  this  ordinance  before  any  alderman  or  police 
magistrate  shall  be  fined  not  less  than  ten  ($10)  dollars  nor  more  than  one 
hundred  ($100)  dollars,  and  in  default  of  the  payment  of  said  fine  and  costs 
shall  be  committed  to  the  Allegheny  County  Workhouse  for  a  period  not 
exceeding  thirty  (30)  days  for  each  offense,  and  each  day  in  which  such  smoke 
shall  be  so  emitted  shall  constitute  a  separate  and  distinct  offense. 

Sec.  10.  That  any  ordinance  or  part  of  ordinance  conflicting  with  the  provi- 
sions of  this  ordinance  be,  and  the  same  is  hereby,  repealed  so  far  as  the  same 
affects  this  ordinance. 
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The  Des  Moines  ordinance  is  presented  as  an  example  of  an  ordi- 
nance drawn  for  a  relatively  small  city  in  Avliich  high-volatile  coals 
are  burned  almost  exclusively.     It  reads  as  follows : 

Be  it  ordained  hij  the  city  council  of  the  city  of  Des  Moines: 

Section  1.  The  emissiou  of  dense  smoke  from  the  smokestack  of  any  loco- 
motive or  engine,  or  from  the  smoliestack  of  any  stationary  engine,  or  from 
the  smokestack,  chimney,  or  fireplace  of  any  bnilding  or  plant  anywhere  within 
the  city  of  Des  Moines  shall  be  deemed,  and  is  hereby  declared,  to  be  a  public 
nuisance  and  is  hereby  prohibited  except  as  hereinafter  provided. 

Sec.  2.  The  owner  or  owners  of  any  locomotive  engine  and  the  general 
manager,  superintendent,  yardmaster,  or  other  officer  of  any  railroad  company 
having  charge  or  control  of  the  operation  of  any  locomotive  engine  who  shall 
cause,  permit,  or  allow  dense  smoke  to  issue  or  be  emitted  from  the  smoke- 
stack of  any  such  locomotive  engine  within  the  city  of  Des  Moines,  except  as 
hereinafter  provided,  shall  be  deemed  and  held  guilty  of  creating  a  public 
nuisance  and  of  violating  the  provisions  of  this  ordinance. 

Sec.  3.  The  owner,  lessee,  or  occupant  of  any  building  or  plant  and  the  fire- 
man, engineer,  or  any  other  person  having  charge  or  control  of  any  furnace, 
fireplace,  or  stationary  engine  who  shall  cause,  permit,  or  allow  dense  smoke 
to  issue  or  be  emitted  from  the  smokestack,  fireplace,  or  chimney  of  an>  such 
building  or  plant,  or  from  the  smokestack,  fireplace,  or  chimney  connected 
with  any  such  plant,  furnace,  or  stationary  engine  within  the  city  of  Des 
Moines,  except  as  hereinafter  provided,  shall  be  deemed  and  held  guilty  of 
creating  a  public  nuisance  and  of  violating  the  provisions  of  this  ordinance. 

Sec.  4.  There  is  hereby  established  as  a  part  of  the  department  of  public 
safety  a  department  of  smoke  inspection,  the  head  of  which  shall  be  known  as 
the  smoke  inspector. 

Sec.  5.  The  smoke  inspector  shall  be  appointed  by  the  city  council,  and  the 
person  so  appointed  shall  be  qualified  by  training  and  experience  in  the  theory 
and  practice  of  the  construction  and  operation  of  steam  boilers  and  furnaces 
in  their  relation  to  smoke  abatement  and  the  prevention  of  the  emission  of 
dense  smoke  therefrom.  He  shall,  before  entering  upon  his  duties,  execute  a 
bond  with  the  city  of  Des  Moines  in  tlie  sum  of  $1,000,  the  sureties  to  be 
approved  by  the  city  council,  conditioned  upon  the  faithful  performance  of  the 
duties  of  the  office.     His  salary  shall  be  fixed  by  the  city  council. 

Sec.  6.  The  city  council  shall  appoint  a  smoke-abatement  commission,  com- 
posed of  five  members,  who  shall  act  as  advisors  to  the  smoke  inspector  in  the 
conduct  of  the  department.  The  smoke  Inspector  shall  at  all  times  receive, 
place,  and  keep  on  file  in  his  office  all  suggestions,  recommendations,  advice, 
and  other  communications  which  may  be  presented  to  him  in  writing  by  the 
smoke-abatement  commission. 

Sec.  7.  No  new  plants  or  any  reconstruction  of  old  plants  for  producing  power 
and  heat,  or  either  of  them,  either  for  sale  or  manufacturing  purposes,  or  any 
new  chimney,  furnace,  or  fireplace  connected  with  such  plant  or  any  steam 
plant  shall  be  erected  or  maintained  in  the  city  until  plans  and  specifications 
of  the  same  have  been  filed  in  the  office  of  and  approved  by  the  smoke  inspector, 
and  a  permit  issued  by  him  for  such  erection,  reconstruction,  or  maintenance: 
Provided,  That  in  case  of  controversy  as  to  the  sufficiency  of  such  plans  and 
specifications  and  the  provisions  made  therein  for  fuel  combustion  said  plans 
and  specifications  shall  be  submitted  to  the  smoke-abatement  commission,  one 
of  whom  shall  have  had  experience  in  the  installation  and  conduct  of  power 
and  heating  plants.  The  decision  of  said  board  shall  be  binding  upon  all 
parties.     Such  plans  and  specifications  shall  show  the  amount  of  work  and  the 
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amount  of  heating  to  be  done  by  such  plant  and  all  appurtenances  thereto, 
including  all  provisions  made  for  the  purpose  of  securing  complete  combustion 
of  the  fuel  to  be  used  and  for  the  purpose  of  preventing  smoke  and  shall  also 
contain  a  statement  of  the  kind  of  fuel  proposed  to  be  used.  Upon  the  approval 
of  such  plans  and  specifications,  a  duplicate  set  of  which  shall  be  left  on  file, 
and  upon  the  payment  of  the  fees  as  hereinafter  provided  the  smoke  inspector 
shall  issue  a  permit  for  the  reconstruction,  erection,  or  maintenance  of  such 
plant.  As  soon  as  the  smoke  inspector  has  examined  the  plans  and  specifica- 
tions submitted  and  has  issued  a  permit  as  above  provided,  it  shall  be  the  duty 
of  the  inspector  to  see  that  the  execution  of  the  work  permitted  is  carried  out 
in  conformity  with  the  plans  and  specifications  with  special  reference  to  the 
amount  of  spac^  used,  and  size  and  construction  of  chimneys  used,  and  the 
provisions  for  the  prevention  of  smoke. 

Sec.  8.  It  shall  be  unlawful  for  any  person  to  use  any  new  or  reconstructed 
plant  for  the  production  and  generation  of  heat  and  power,  or  either  of  them, 
either  for  sale  or  manufacturing  purposes,  until  he  shall  have  first  procured  a 
certificate  from  the  smoke  inspector  that  the  plant  is  so  constructed  that  it 
will  do  the  work  required,  and  that  it  can  be  so  managed  that  no  dense  smoke 
shall  be  emitted  from  the  chimney  connected  with  the  furnace  or  firebox,  except 
as  permitted  in  this  ordinance. 

Sec.  9,  No  owner  shall  alter  or  repair  any  chimney,  fireplace,  or  any  old  fur- 
nace or  device,  which  alteration,  change,  or  installation  shall  affect  the  method 
or  efliciency  of  preventing  smoke,  without  first  submitting  plans  and  specifica- 
tions to  the  smoke  inspector  and  securing  a  permit  therefor.  In  case  of  con- 
troversy the  plans  and  specifications  herein  required  shall  be  submitted  to  the 
smoke-abatement  commission  as  provided  in  section  7  hereof:  Provided,  how- 
ever, That  minor  necessary  or  emergency  repairs  which  do  not  increase  the 
capacity  of  such  plant  or  which  do  not  involve  any  substantial  alteration  in 
structure  and  which  do  not  involve  any  alteration  in  the  method  or  eflJiciency 
of  smoke  prevention  may  be  made  by  or  under  the  engineer  in  charge  of  said 
plant  without  a  permit.  A  violation  of  this  section  shall  subject  the  guilty 
party  to  a  fine  of  not  to  exceed  $25  for  each  day  upon  which  he  shall  prosecute 
such  alterations,  change,  or  installation  without  a  permit,  and  each  day's  viola- 
tion shall  constitute  a  separate  offense. 

Sec.  10.  The  fees  for  the  inspection  of  plans  and  issuing  of  permits  and  for 
the  inspection  of  plants  and  issuing  of  certificates  shall  be  as  follows : 

For  inspecting  plans  and  new  plants  and  plants  about  to  be  reconstructed,  $1.50. 

For  insiDecting  plans  for  repairs  and  alterations,  $1.50. 

For  examining  a  plant  after  its  erection  or  reconstruction  and  before  its 
operation  and  maintenance,  $1.50. 

The  fee  paid  for  the  inspection  or  examination  shall  include  the  issuing  of  a 
permit  or  certificate  in  case  such  permit  or  certificate  is  granted.  No  fees  shall 
be  charged  for  detached  residences. 

Sec.  11.  The  issuance  and  delivery  by  the  smoke  inspector  of  a  permit  or 
certificate  for  the  construction  or  reconstruction  or  for  the  alteration  or  repair 
of  any  plant,  fireplace,  or  chimney  connected  with  the  plant  shall  not  be  lield 
to  exempt  any  person  or  corporation  to  whom  any  such  permit  has  been  issued 
or  delivered  or  who  is  in  possession  of  any  such  permit  from  prosecution  on 
account  of  the  emission  or  issuance  of  dense  smoke  contrary  to  the  provisions 
of  this  ordinance. 

Sec.  12.  The  city  shall  provide  such  instruments,  books,  papers,  and  equip- 
ment as  shall  be  necessary  for  the  proper  performance  of  the  duties  of  the 
smoke  inspector,  and  he  shall  have  charge  of  such  instruments,  books,  papers, 
and  equipment,  and  shall  deliver  the  snme  to  his  successor  in  office. 
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Sec.  13.  The  smoke  inspector  shall  cause  to  be  kept  in  his  office  a  complete 
record  of  all  plans  submitted,  and  of  all  permits  issued,  and  of  all  examinations 
of  plants  made,  and  also  all  certificates  issued.  He  shall  make  a  report  of  the 
work  of  his  department  to  the  city  council  annually,  on  or  before  the  1st  day 
of  April,  and  at  other  times  as  often  as  required  by  the  city  council. 

Sec.  14.  If  any  smoke  inspector  acting  on  behalf  of  the  city  under  the  provi- 
sions of  this  chapter  shall  take  or  receive  any  money  or  any  valuable  thing  or 
favor  for  the  purpose  of  favoring  any  jierson  or  i>ersons,  or  if  any  inspector 
shall  recommend  the  issue  of  any  certificate  of  inspection  without  having  at  the 
time  stated  thoroughly  examined  and  tested  the  furnace,  device,  or  apparatus 
so  certified,  he  shall  be  subject  to  a  fine  of  $100  for  each  offense,  and  it  shall 
be  the  duty  of  the  council  to  promptly  suspend  from  office  any  smoke  inspector 
against  whom  a  charge  of  this  kind  is  made,  and  upon  conviction  to  promptly 
remove  said  inspector  from  office. 

Sec.  15.  For  the  purposes  of  this  ordinance  "  chart,"  when  used,  means  Ringel- 
mann's  smoke  chart,  as  published  and  used  by  the  United  States  Geological 
Survey. 

"  Stack "  means  any  chimney,  smokestack,  or  other  structure,  whether  of 
brick,  metal,  or  other  material,  intended  for  the  emission  of  smoke.  Smoke- 
jacks  on  locomotive  roundhouses  shall  be  deemed  stacks  and  a  part  of  the  loco- 
motive beneath  them  for  the  time  being. 

Sec.  16.  The  emission  of  dense  smoke  of  a  degree  of  density  of  No.  3  of  the 
chart  or  greater  for  more  than  6  minutes  in  any  one  hour  from  any  stack, 
chimney,  smokestack,  or  other  structure  for  the  purpose  of  emitting  smoke, 
except  as  hereinafter  provided,  is  hereby  prohibited:  Provided,  however,  That 
until  January  1,  1913,  smoke  of  a  degree  of  darkness  or  density  equal  to  No.  3 
of  the  chart  or  greater  may  be  emitted  for  not  more  than  8  minutes  in  any 
one  hour :  Provided  further,  That  in  the  case  of  locomotive  engines  the  emission 
of  dense  smoke  of  a  degree  of  density  of  No.  3  of  the  chart  or  greater  for  more 
than  40  seconds  in  any  one  period  of  5  minutes  is  prohibited  after  the  1st 
of  January,  1913,  and  until  the  1st  of  January,  1913,  smoke  of  the  degree  of 
density  No.  3  of  the  chart  or  greater  is  jDrohibited  for  more  than  1  minute 
in  any  period  of  5  minutes:  Provided,  further.  That  the  stacks  of  locomotives 
moving  trains  of  six  cars  or  more  may  be  permitted  to  emit  smoke  in  any  5- 
minute  period  for  20  seconds  in  excess  of  that  already  provided  for  in  this  act, 
and  that  stacks  of  locomotives  in  and  about  roundhouses  may  emit  smoke  of  a 
degree  of  density  of  No.  3  of  the  chart  or  greater  for  60  minutes  during  the 
period  when  the  fire  is  being  built  or  rebuilt  after  cleaning  the  boiler.  The 
number  of  minutes  or  seconds  during  which  the  smoke  may  be  emitted  in  any 
period  as  provided  in  this  section  shall  be  deemed  to  mean  the  aggregate  num- 
ber of  minutes  or  seconds,  and  such  minutes  or  seconds  need  not  be  consecutive. 

Sec.  17.  The  council  may  by  resolution  divide  the  city  into  districts  and  may 
except  from  the  provisions  of  this  ordinance  chimneys  emitting  smoke  from 
brick  and  tile  kilns  or  other  plants  within  districts  outside  of  the  central  part 
of  the  city. 

Sec.  18.  It  shall  be  the  duty  of  the  smoke  inspector  to  enforce  the  provisions 
of  this  ordinance,  to  investigate  all  complaints  made  with  reference  to  any 
violations  thereof.  Uix)n  the  filing  with  said  inspector  of  a  complaint  it  shall 
be  his  duty  to  proceed  at  once,  either  by  himself  or  his  assistants,  to  take 
observations  of  the  stacks  or  chimneys  complained  of,  testing  the  density  of  the 
smoke  by  the  chart  hereinbefore  referred  to,  and  it  shall  be  his  duty  to  keep 
a  record  of  all  such  observations,  which  observations  and  records  shall  be  open 
to  public  inspection  at  reasonable  times  and  under  reasonable  regulations.     It 
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shall  be  the  inspector's  duty  to  prosecute  all  persons  violating  the  provisions 
of  this  ordinance  regulating  the  emission  of  dense  smoke,  and  in  all  cases 
where  the  punishment  by  fine  fails  to  abate  the  nuisance  he  shall  cause  to  be 
brought  in  the  district  court  in  and  for  Polk  County  an  action  for  the  abate- 
ment thereof.  All  such  prosecutions  shall  be  in  the  name  of  the  city  of 
Des  Moines. 

Sec.  19.  Temporary  permits  for  the  emission  of  smoke  covering  periods  not 
exceeding  six  months  from  July  1,  1911,  may  be  granted  by  the  council  to  any 
person  duly  applying  for  the  same  and  satisfying  the  council  that  he  will  make 
changes  or  improvements  to  prevent  the  emission  of  smoke  in  violation  of  the 
provisions  hereof,  but  after  July  1,  1912,  no  further  permits  shall  be  granted 
unless  the  council  is  satisfied  that  public  convenience  requires  it,  and  permits  so 
granted  shall  be  for  a  period  not  exceeding  six  months. 

Sec.  20.  On  and  after  the  passage  of  this  ordinance  and  until  the  10th  day 
of  April,  1912,  all  of  the  duties  herein  enjoined  upon  the  smoke  inspector  shall 
be  performed  by  the  person  filling  the  office  of  fire  marshal. 

Sec.  21.  Any  person  or  corporation  who  shall  violate  any  of  the  provisions  of 
this  ordinance,  except  as  herein  otherwise  provided,  shall  be  fined  not  less 
than  $10  nor  more  than  $100  for  each  offense. 

Sec  22.  This  ordinance  being  deemed  urgent  and  necessary  for  the  public 
peace,  health,  and  safety,  shall  be  in  full  force  and  effect  from  and  after  its 
passage  and  publication  as  provided  by  law. 

Signed  September  6,  1911. 

Jas.  R.  Hanna,  Mayor. 

The  present  ordinance  of  the  city  of  Milwaukee  is  presented  belo^v  : 

The  common  council  of  the  city  of  Milwaukee  do  ordain  as  follows : 
Section  1.  Chapter  21  of  the  general  ordinances  of  the  city  of  Milwaukee, 
passed  May  28,  1906,  is  hereby  amended  to  read  as  follows: 

"  Section  1.  There  is  hereby  created  a  new  office  for  the  city  of  Milwaukee 
which  shall  be  known  as  the  office  of  smoke  inspector,  and  the  person  occupying 
that  office  at  any  and  all  times  shall  be  known  by  the  title  of  smoke  inspector. 
Such  inspector  shall  be  appointed  by  the  mayor,  subject  to  confirmation  by  the 
common  council,  and  shall  hold  office  for  the  term  of  four  years,  provided  that 
the  mayor  may  suspend  said  inspector  for  cause,  and  when  so  suspended  shall 
cease  to  exercise  the  functions  of  his  office  until  he  shall  be  reinstated.  Pending 
the  iieriod  of  susiiension,  the  duties  of  the  office  shall  be  performed  by  the 
deputy  smoke  inspector  oldest  in  the  service.  In  case  of  such  suspension,  the 
mayor  shall  at  once  communicate  to  the  common  council  the  charges  against 
the  inspector,  and  the  president  of  the  council  shall  thereupon  appoint  a  com- 
mittee of  five  members  of  the  council  to  consider  and  examine  the  same,  giving 
the  inspector  an  opportuntiy  to  be  heard.  Said  committee  shall  report  to  the 
council  as  soon  as  may  be  its  findings  and  recommendations.  If  the  charges 
shall  not  be  sustained  by  the  council  the  inspector  shall  be  immediately  rein- 
stated. If  the  council  shall  determine  that  the  charges  are  sustained  they  shall 
at  once  determine  whether  the  good  of  the  city  requires  that  the  suspended 
inspector  shall  be  removed  from  office  or  shall  be  suspended  from  office  without 
pay  for  a  fixed  period.  The  council  shall  communicate  their  decision  to  the 
mayor  in  writing,  who  shall  thereupon  make  it  public.  The  present  incumbent 
of  the  existing  office  of  smoke  inspector  shall  be  considered  appointed  as  smoke 
inspector  under  this  ordinance. 
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"  No  person  shall  be  eligible  to  said  office  unless  he  is  by  trade  or  profession 
a  steam  or  mechanical  engineer  with  an  active  practical  experience  of  at  least 
five  years  in  working  at  said  trade  or  profession.  Before  entering  upon  the 
duties  of  his  office  the  inspector  shall  take  the  oath  of  office  prescribed  by  the 
charter.  It  shall  be  the  duty  of  the  smoke  inspector  to  see  that  the  provisions 
of  this  ordinance  and  all  ordinances  supplemental  to  or  amendatory  thereof  and 
the  laws  of  the  State  of  Wisconsin  relating  to  the  suppression  of  smoke  shall 
be  enforced.  He  shall  keep  a  full  and  complete  record  of  all  the  transactions 
of  his  office,  which  shall  at  all  reasonable  times  be  open  to  public  inspection. 
He  shall  be  provided  with  an  office  in  the  city  hall. 

"  Sec.  2.  The  salary  of  the  smoke  inspector  shall  be  $2,000  per  annum,  payable 
in  equal  monthly  installments  at  the  same  time  and  in  the  same  manner  that  the 
salaries  of  other  city  officials  are  paid. 

"  Sec.  3.  The  said  inspector  is  authorizeii  to  employ  one  clerk,  to  be  selected 
from  the  civil-service  list  of  the  city,  and  the  clerk  shall  attend  to  such  duties 
as  the  inspector  shall  direct.  The  salary  of  said  clerk  shall  be  seventy-five  dol- 
lars ($75)  per  month,  to  be  paid  monthly  from  the  city  treasury  in  the  same 
manner  that  the  salaries  of  other  city  employees  are  paid. 

"  Sec.  4.  The  smoke  inspector  is  authorized  to  employ  two  deputy  smoke  in- 
spectors, to  be  selected  from  the  civil-service  list  of  the  city,  and  the  deputy 
smoke  inspectors  shall  attend  to  such  duties  as  the  inspector  shall  direct.  The 
salary  of  each  deputy  inspector  shnll  be  one  hundred  dollars  ($100)  per  month, 
to  be  paid  monthly  from  the  city  treasury  in  the  same  manner  that  the  salaries 
of  other  city  employees  are  paid.  The  deputy  inspectors  may  be  discharged  by 
the  inspector  for  cause. 

"  Sec.  5.  The  smoke  inspector  shall  forward  to  the  comptroller  on  or  before 
the  1st  day  of  November  of  each  year  an  estimate  of  the  needs  of  his  office. 

"  Sec.  6.  To  emit  or  cause  or  permit  to  be  emitted  into  the  open  air  within  the 
corporate  limits  of  the  city  of  Milwaukee,  or  within  1  mile  therefrom,  any 
dense  smoke  shall  be,  and  is  hereby  declared  to  be,  a  nuisance,  and  the  same  is 
hereby  prohibited :  Provided,  That  nothing  herein  contained  shall  prohibit  the 
emission  of  dense  smoke  not  to  exceed  five  minutes  in  any  one  hour  of  the  day 
or  night. 

"  The  owner  or  owners  of  any  boat,  stationary  or  locomotive  engine,  engine 
used  in  dredging  or  driving  piles,  portable  boiler  or  furnace  or  tar  kettle,  and 
any  officer,  manager,  or  agent  of  any  corporation  owning  any  boat,  stationary 
or  locomotive  engin^.  engine  used  in  dredging  or  driving  piles,  portable  boiler 
or  furnace  or  tar  kettle,  and  the  owner,  lessee,  or  occupant  of  any  building,  and 
any  officer,  manager,  or  agent  of  any  corporation  or  company  owning,  leasing, 
or  occupying  any  building  from  which  dense  smoke  is  permitted  or  allowed  to 
issue  or  to  be  emitted  within  the  corporate  limits  of  the  city  of  Milwaukee,  or 
within  1  mile  therefrom,  shall  for  every  such  first  offense  be  punished  by  a 
fine  of  not  less  than  twenty-five  dollars  ($25)  nor  more  than  one  hundred  dol- 
lars ($100),  and  in  default  of  payment  by  imprisonment  in  the  house  of  correc- 
tion of  Milwaukee  County  for  a  term  not  tb  exceed  sixty  (60)  days;  for  a 
second  offense  by  a  fine  of  not  less  than  fifty  dollars  ($50)  nor  more  than  one 
hundred  dollars  ($100),  and  in  default  of  payment  by  imprisonment  for  a  term 
not  to  exceed  sixty  (60)  days;  for  a  third  and  every  subsequent  offense  by  a 
fine  of  not  less  than  one  hundred  dollars  ($100)  nor  more  than  two  hundred 
dollars  ($200),  and  in  default  of  payment  by  imprisonment  for  a  term  not  to 
exceed  six  (0)  months. 
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"  Sec.  7.  The  smoke  inspector  shall  have  the  right  to  enter  in  the  performance 
of  his  duties  at  all  reasonable  hours  all  premises  where  any  dense  smoke  is 
emitted  or  where  any  such  boiler  or  engine  is  located. 

"  Sec.  8.  Before  any  person  or  persons,  firm  or  member  of  any  firm  or  corpora- 
tion, or  any  officer  of  any  corporation,  shall  construct  or  alter  any  stationary 
steam  plant,  boiler,  or  furnace  within  the  corporate  limits  of  the  city  of  Mil- 
waukee, he  or  they  shall  make  application  at  the  office  of  the  smoke  inspector 
for  a  permit  for  that  purpose,  and  shall  furnish  a  written  statement,  giving  the 
style  and  dimensions  of  such  steam  plant,  boiler,  or  furnace,  together  with  the 
height  and  size  of  stack  or  chimney  and  the  method  or  device  to  be  adopted  for 
the  prevention  of  the  emission  of  dense  smoke  therefrom ;  and  if  the  matters 
mentioned  in  said  application  and  statement  be  approved  by  said  inspector,  he 
shall  issue  a  permit  for  the  construction  of  such  steam  plant,  boiler,  or  furnace. 
Any  person  or  i)ersons,  firm  or  member  of  any  firm  or  coriwration,  or  any  officer 
of  any  corporation  who  proceeds  in  such  construction  or  alteration  without  said 
permit  shall  be  deemed  guilty  of  a  violation  of  this  ordinance,  and  shall  be 
subject  to  such  penalties  as  are  provided  in  section  6  of  this  chapter. 

"  Sec  9.  All  accidents  to  stationary  steam  boilers,  furnaces,  or  smoke-prevent- 
ing devices  shall  be  reported  to  the  smoke  inspector  in  writing,  giving  the  nature 
of  the  accident  and  the  time  required  to  repair  the  same." 

Sec.  10.  All  ordinances  or  parts  thereof  contravening  or  conflicting  with  the 
provisions  of  this  ordinance  are  hereby  repealed. 

Sec  11.  This  ordinance  shall  take  effect  and  be  in  force  from  and  after  its 
passage  and  publication. 

Approved,  October  12,  1911. 

Emil  Seidel,  Mayor. 

The  Los  Angeles  ordinance  is  presented  because  it  was  adopted  by 
a  city  in  which  oil  is  the  principal  fuel. 

The  mayor  and  council  of  the  city  of  Los  Angeles  do  ordain  as  follows : 

Section  1.  That  for  the  purpose  of  regulating  the  discharge  of  smoke  from 
flues,  chimneys,  or  smokestacks,  or  from  any  other  structures  or  appliances 
from  which  smoke  is  discharged,  and  for  the  purpose  of  determining  by  a  com- 
parison the  degree  of  darkness  of  smoke  so  discharged,  a  color  scale  for  the 
measurement  thereof  is  hereby  adopted,  as  follows: 

A  white  card  not  less  than  5  by  8  inches  in  size  shall  be  marked  w^ith  black 
lines  crossing  each  other  at  right  angles.  Each  such  line  shall  be  1  millimeter 
in  width  and  such  lines  shall  be  so  placed  that  white  spaces  9  millimeters  square 
shall  remain  between  such  lines.  When  a  test  is  being  made  such  card  shall  be 
placed  at  a  distance  of  not  more  than  55  feet  and  not  less  than  45  feet  from  the 
observer  and  as  nearly  in  line  as  possible  between  the  eyes  of  the  observer  and 
the  smoke  concerning  which  the  test  is  being  made. 

Sec  2.  It  shall  be  unlawful  for  any  person,  firm,  or  corporation  to  cause, 
permit,  or  allow  any  smoke  of  a.  greater  degree  of  darkness  than  the  card  de- 
scribed in  section  1  hereof  when  such  card  is  placed  at  the  said  distance  from 
the  person  observing  such  smoke,  to  issue  or  to  be  discharged  from  any  flue, 
chimney,  or  smokestack,  or  from  any  other  structure  or  appliance  used  for  the 
discharge  of  smoke,  or  from  which  smoke  is  discharged,  or  from  any  works, 
plant,  or  factory,  for  a  period  longer  than  or  for  periods  aggregating  more  than 
five  minutes  in  any  one  hour  of  the  day  or  night. 

For  the  purposes  of  this  section  a  works,  plant,  or  factory  shall  be  deemed 
to  include  all  buildings  and  appliances,  and  all  flues,  chimneys,  and  smokestacks 
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connected  therewith,  and  all  structures  and  appliances  from  which  smoke  is 
discharged,  located  upon  any  parcel  of  land  which  is  held,  used,  or  occupied 
in  one  body,  whether  the  same  contains  one  or  more  lots  or  tracts  of  land,  if 
such  buildings,  structures,  and  appliances,  and  such  flues,  chimneys,  and  smoke- 
stacks are  owned  or  used,  or  are  intended  to  be  used  by  the  same  person,  firm, 
or  corporation  in  or  about  the  conduct  of  any  business  or  occupation. 

Sec.  3.  It  shall  be  unlawful  for  any  person,  firm,  or  corporation  to  cause,  per- 
mit, or  allow  soot,  ashes,  or  cinders  to  issue  or  to  be  discharged  from  any  flue, 
chimney,  or  smokestack,  or  from  any  other  structure  or  appliance. 

Sec.  4.  If  any  flue,  chimney,  smokestack,  or  other  structure  or  appliance  shall 
become  so  filled  with  soot  as  to  become  a  menace  to  adjacent  property,  it  shall 
be  the  duty  of  the  person,  firm,  or  corporation  owning  or  using  such  flue,  chim- 
ney, smokestack,  or  other  structure  or  appliance  to  cause  the  same  to  be 
thoroughly  cleaned,  and  it  shall  be  unlawful  for  any  such  person,  flrm,  or  cor- 
poration to  fail,  refuse,  or  neglect  so  to  do.  Each  such  person,  firm,  or  corpo- 
ration shall  be  deemed  guilty  of  a  separate  offense  for  every  day  during  which 
such  failure,  refusal,  or  neglect  continues  and  shall  be  punishable  therefor  as 
provided  by  this  ordinance. 

Sec.  5.  It  shall  be  unlawful  for  any  person,  firm,  or  corporation  to  erect,  con- 
struct, or  maintain,  or  to  cause  or  permit  to  be  erected,  constructed,  or  main- 
tained any  flue,  chimney,  or  smokestack  within  50  feet  of  any  window  of  any 
adjacent  building  unless  the  top  of  such  flue,  chimney,  or  smokestack  shall  be 
higher  than  every  portion  of  such  window :  Provided,  however,  That  the  pro- 
visions of  this  section  shall  not  apply  in  any  case  where  the  owner  of  such 
adjacent  building  shaU  refuse  to  grant  permission  to  brace  such  flue,  chimney, 
or  smokestack  by  means  of  wires  attached  to  such  building. 

Sec.  6.  All  ofl&cers  and  inspectors  of  the  health  department  of  the  city  of  Los 
Angeles  are  hereby  authorized  to  enter,  during  reasonable  hours,  upon  any 
premises  upon  which  is  located  any  flue,  chimney,  or  smokestack,  or  any  other 
structure  or  appliance  from  which  any  smoke,  soot,  ashes,  or  cinders  shall  be 
discharged,  for  the  purpose  of  making  an  examination  as  to  the  cause  of  the 
discharge  of  such  smoke,  soot,  ashes,  or  cinders,  and  for  the  purpose  of  ascer- 
taining the  kind  or  character  of  fuel  used,  and  the  manner  of  using  the  same, 
and  any  other  fact  or  facts  showing  compliance  with  or  violation  of  this  ordi- 
nance. Such  officers  and  inspectors  shall  at  least  twice  each  month  make  a 
detailed  report  to  the  board  of  health  of  each  such  examination,  which  report 
shall  show  all  facts  ascertained  by  such  examination. 

Sec  7.  That  any  person,  firm,  or  corporation  violating  any  of  the  provisions 
of  this  ordinance  shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction 
thereof  shall  be  punishable  by  a  fine  of  not  more  than  two  hundred  dollars 
($200)  or  by  imprisonment  in  the  city  jail  for  a  period  of  not  more  than  one 
hundred  (100)  days,  or  by  both  such  fine  and  imprisonment. 

Sec.  8.  That  ordinance  No.  15597  (new  series),  entitled  "An  ordinance  regu- 
lating the  discharge  of  smoke  from  fiues,  chimneys,  smokestacks,  or  other  struc- 
tures or  appliances  from  which  smoke  is  discharged.  In  the  city  of  Los  Angeles," 
approved  October  24,  1907,  and  ordinance  No.  16043  (new  series),  entitled  "An 
ordinance  regulating  the  discharge  of  soot,  ashes,  and  cinders  from  flues,  chim- 
neys, smokestacks,  or  other  structures  or  appliances  in  the  city  of  Los  Angeles," 
approved  February  5,  1908,  and  all  ordinances  amendatory  thereto  or  thereof, 
and  all  other  ordinances  in  conflict  with  this  ordinance  be,  and  the  same  are 
hereby,   repealed. 

Approved  February  23,  1911. 

Geo.  Alexander,  Mayor. 


52  SMOKE   ABATEMENT  AND   CITY   SMOKE   ORDINANCES. 

The  Massachusetts  act  providing  for  the  abatement  of  smoke  in 
the  city  of  Boston  and  vicinity  reads  as  follows : 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  In  this  act,  unless  the  context  otherwise  requires — 

"  Board  "  means  the  board  of  gas  and  electric  light  commissioners — 

"  District "  means  the  district  to  which  the  provisions  of  this  act  shall  apply, 
to  wit,  that  part  of  Boston  harbor  lying  westerly  of  a  line  drawn  from  the 
southeastern  point  of  Deer  Island  to  the  northeastern  point  of  Long  Island 
and  the  territory  comprised  within  the  cities  of  Boston,  Cambridge,  Somer- 
ville,  Everett,  and  Chelsea,  and  the  town  of  Brookline. 

"  Chart "  means  Ringelmann's  smoke  chart,  as  published  and  used  by  the 
United  States  Geological  Survey. 

"  Stack "  means  any  chimney,  smokestack,  or  other  structure,  whether  of 
brick,  metal,  or  other  material  intended  for  the  emission  of  smoke.  Smoke- 
jacks  on  locomotive  roundhouses  shall  be  deemed  stacks  and  a  part  of  the  loco- 
motive beneath  them  for  the  time  being. 

For  the  puiposes  of  this  act  stacks  shall  be  classified  as  follows : 

Class  I  includes  all  fixed  or  stationary  stacks  having  an  inside  area  at  the 
top  not  exceeding  the  area  of  a  circle  5  feet  in  diameter. 

Class  II  includes  all  fixed  or  stationary  stacks  having  an  inside  area  at  the 
top  greater  than  the  area  of  a  circle  5  feet  in  diameter  but  not  exceeding  the 
area  of  a  circle  10  feet  in  diameter. 

Class  III  includes  all  fixed  or  stationary  stacks  having  an  inside  area  at  the 
top  greater  than  the  area  of  a  circle  10  feet  in  diameter. 

Class  IV  includes  all  stacks  of  vessels  having  an  inside  area  at  the  top  not 
exceeding  the  area  of  a  circle  4  feet  in  diameter. 

Class  V  includes  all  stacks  of  vessels  having  an  inside  area  at  the  top  greater 
than  the  area  of  a  circle  4  feet  in  diameter. 

Class  VI  includes  all  stacks  on  steam  locomotives. 

Sec.  2.  The  emission  of  smoke  of  a  degree  of  darkness  or  density  equal  to 
No.  2  of  the  chart,  or  greater,  for  more  than  6  minutes  in  any  one  hour  from 
stacks  of  Class  I;  or  of  a  degree  equal  to  No.  3  of  the  chart,  or  greater,  for 
more  than  3  minutes  in  any  one  hour  from  stacks  of  Class  II;  or  of  a 
degree  equal  to  No.  2  of  the  chart,  or  greater,  for  more  than  25  minutes  in 
any  one  hour,  but  not  exceeding  during  said  25  minutes  a  degree  equal  to 
No.  3  of  the  chart,  or  greater,  for  more  than  5  minutes  from  stacks  of 
Class  III ;  or  of  a  degree  equal  to  No.  3  of  the  chart,  or  greater,  for  more  than 
3  minutes  in  any  one  hour  from  stacks  of  Class  IV,  for  more  than  5 
minutes  in  any  one  hour  from  stacks  of  Class  V,  and  for  more  than  20  seconds 
in  any  one  period  of  5  minutes  from  stacks  of  Class  VI,  is  hereby  prohibited. 

Provided,  however,  That  during  the  calendar  year  1910  smoke  of  a  degree 
of  darkness  or  density  equal  to  No.  3  of  the  chart,  or  greater,  may  be  emitted 
for  not  more  than  6  minutes  in  any  one  hour  from  stacks  of  Class  I ;  and 
smoke  of  a  degree  equal  to  No.  4  of  the  chart,  or  greater,  for  not  more  than 
5  minutes  in  any  one  hour  from  stacks  of  Class  II,  and  for  not  more  than 
10  minutes  in  any  one  hour  from  stacks  of  Class  III,  and  for  not  more  than 
9  minutes  in  any  one  hour  from  stacks  of  Class  IV,  and  for  not  more  than 
12  minutes  in  any  one  hour  from  stacks  of  Class  V;  and  of  a  degree  equal  to 
No.  3  of  the  chart,  or  greater,  for  not  more  than  40  seconds  in  any  one  period 
of  5  minutes  from  stacks  of  Class  VI;  and  during  the  calendar  year  1911 
smoke  of  a  degree  of  darkness  or  density  equal  to  No.  3  of  the  chart,  or  greater, 
may  be  emitted  for  not  more  than  4  minutes  in  any  one  hour  from  stacks 
of  Class  I,  and  for  not  more  than  10  minutes  in  any  one  hour  from  stacks  of 
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Class  II ;  and  of  a  degree  equal  to  No.  3  of  the  chart,  or  greater,  for  not  more 
than  20  minutes  in  any  one  hour,  but  not  exceeding  during  said  20  minutes 
a  degree  equal  to  No.  4  of  the  chart,  or  greater,  for  more  than  5  minutes 
from  staclvs  of  Class  III ;  and  of  a  degree  equal  to  No.  3  of  the  chart,  or  greater, 
for  not  more  than  12  minutes  in  any  one  hour  from  stacks  of  Class  IV,  and 
for  not  more  than  15  minutes  in  any  one  hour  from  stacks  of  Class  V,  and 
for  not  more  than  30  seconds  in  any  one  period  of  5  minutes  from  stacks  of 
Class  VI ;  and  during  the  calendar  year  1912  smoke  of  a  degree  of  darkness 
or  density  equal  to  No.  2  of  the  chart,  or  greater,  may  be  emitted  for  not  more 
than  8  minutes  in  any  one  hour  from  stacks  of  Class  I ;  and  of  a  degree 
equal  to  No.  3  of  the  chart,  or  greater,  for  not  more  than  6  minutes  in  any 
one  hour  from  stacks  of  Class  II ;  and  of  a  degree  equal  to  No.  2  of  the  chart, 
or  greater,  for  not  more  than  30  minutes  in  any  one  hour,  but  not  exceeding 
during  said  30  minutes  a  degree  equal  to  No.  3  of  the  chart,  or  greater,  for  more 
than  10  minutes  from  stacks  of  Class  III ;  and  of  a  degree  equal  to  No.  3  of 
the  chart,  or  greater,  for  not  more  than  7  minutes  in  any  one  hour  from 
stacks  of  Class  IV,  and  for  not  more  than  9  minutes  in  any  one  hour  from 
stacks  of  Class  V. 

And  provided  further,  That  stacks  of  locomotives,  moving  trains  of  6  cars 
or  more,  be  permitted  to  emit  smoke  in  any  5-minute  period  for  10  seconds 
in  excess  of  that  already  provided  for  in  this  act,  and  that  stacks  of  Class  VI, 
in  and  about  roundhouses,  may  emit  smoke  for  30  minutes  during  the  period 
when  the  fire  is  being  built,  or  rebuilt  after  cleaning.  The  number  of  minutes 
or  seconds  during  which  smoke  may  be  emitted  in  any  period  as  provided  in 
this  section  shall  be  deemed  to  mean  the  aggregate  number  of  minutes  or  sec- 
onds, and  such  n^inutes  or  seconds  need  not  be  consecutive. 

Table  sfiotving  the  density  of  smoke,  in  accordance  with  the  Ringclmann  chart, 
which  may  he  emitted  from,  the  various  classes  of  stacks  as  provided  in  sec- 
tion 2,  and  the  duration  of  such  emission. 
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Sec.  3.  The  board  shall  appoint  a  smoke  inspector  who  shall  not  engage  in 
any  other  business,  and  such  deputy  inspectors  as  it  may  think  proper,  who  shall 
be  sworn  to  the  faithful  performance  of  their  duties  and  shall  hold  oflSce  during 
the  pleasure  of  the  board.  The  board  may  also  employ  such  clerks,  stenog- 
raphers, and  other  office  employees  as  it  may  deem  necessary,  and  may  expend 
for  necessary  office  rent,  books,  stationery,  travel,  and  other  expenses  inci- 
dental to  the  performance  of  the  duties  imposed  by  this  act,  such  sum  as  the 
legislature  shall  annually  appropriate.  The  compensation  of  inspectors,  deputy 
inspectors,  and  all  other  employees  shall  be  fixed  by  the  board,  subject  to  the 
approval  of  the  governor  and  council.  All  salaries  and  other  expenses  provided 
for  by  this  act  shall  be  paid  by  the  Commonwealth,  which  shall  be  reimbursed 
as  hereinafter  provided. 

Sec.  4.  It  shall  be  the  duty  of  the  board  to  enforce  the  provisions  of  this  act, 
to  investigate  all  complaints  made  with  reference  to  any  violations  thereof, 
and  in  its  discretion  to  order  any  person  or  corporation  complained  of  to  com- 
ply with  the  provisions  of  this  act,  and  to  enforce  such  orders  by  legal  pro- 
ceedings. The  board  shall  make  an  annual  report  to  the  general  court  of  its 
doings  with  such  recommendations  as  to  the  legislative  action  or  State  policy 
as  it  may  deem  advisable.  The  board,  with  the  approval  of  the  governor  and 
council,  may  make  such  rules  and  regulations  as  it  deems  advisable  for  its  own 
government,  for  the  government  of  its  employees  and  assistants,  for  the  obser- 
vation of  smoke  by  the  inspector  or  his  duly  authorized  agents  at  reasonable 
intervals,  and  for  keeping  proper  records  of  all  observations.  Such  observa- 
tions and  records  shall  be  open  to  public  inspection  at  reasonable  times  and 
under  reasonable  regulations. 

Sec.  5.  It  shall  be  the  duty  of  the  smoke  inspector,  by  himself  and  his  assis- 
tants, to  assist  the  board  in  the  performance  of  its  duties,  in  such  manner  as 
the  board  shall  direct,  to  investigate  complaints  as  to  violations  of  this^  act,  to 
collect  evidence  in  regard  to  the,  same  and  present  such  evidence  to  the  board 
for  action. 

Sec.  6.  The  board  shall  have  power,  after  notice  and  a  hearing,  to  order  any 
person  or  corporation  having  control  of  the  operation  of  the  stack,  other  than 
an  employee,  to  stop  or  abate  the  emission  of  smoke  in  violation  of  this  act. 
Such  notice  shall  be  in  writing  and  may  be  served  personally  upon  such  person 
or  corporation,  or  duly  authorized  agent  by  any  person  authorized  by  the  board 
to  make  such  service,  and  in  the  manner  provided  by  the  laws  of  the  Common- 
wealth for  the  service  of  writs  returnable  to  the  superior  court.  Such  notice 
shall  be  served  at  least  48  hours  before  the  time  fixed  for  the  hearing, 
and  a  copy  of  the  order  or  decree  of  the  board  shall  in  like  manner  be 
served  upon  such  person  or  corporation  or  duly  authorized  agent  within  24 
hours  after  the  same  shall  be  made  by  the  board.  In  the  event  of  violation, 
a  copy  of  the  observation  made  in  accordance  with  section  4  shall  be  mailed 
within  24  hours  to  the  person  or  corporation  having  control  of  the  opera- 
tion of  the  stack,  and  an  additional  copy  shall  be  delivered  upon  the  premises, 
as  soon  as  is  practicable  to  the  employee  having  charge  of  the  stack,  unless  it 
is  otherwise  requested  in  writing  by  any  such  person  or  corporation. 

Sec.  7.  Any  person  or  corporation  violating  any  order  of  the  board  shall  be 
guilty  of  a  misdemeanor  and  may  be  punished  by  a  fine  of  not  less  than  ten  nor 
more  than  fifty  dollars  for  the  first  offense  and  not  less  than  twenty  nor  more 
than  one  hundred  dollars  for  every  succeeding  offense.  No  person  or  corpora- 
tion shall  be  deemed  guilty  in  accordance  herewith,  unless  the  observations, 
used  as  evidence  at  the  trial,  shall  be  made  as  provided  in  section  4.  The 
superior  court  sitting  in  equity,  on  petition  of  the  board  or  any  person  author- 
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ized  by  the  board,  shall  have  jurisdiction  to  restrain  violations  of  this  act 
during  the  prosecution  of  any  proceeding  at  law  for  the  enforcement  of  any 
order  of  the  board. 

Sec.  8.  Temporary  permits  for  the  emission  of  smoke,  covering  periods  not 
exceeding  six  months  from  June  1,  1910,  may  be  granted  by  the  board  to  any 
person  duly  applying  for  the  same  and  satisfying  the  board  that  he  will  make 
changes  or  improvements  to  prevent  the  emission  of  smoke  in  violation  of  the 
provisions  hereof.  But  after  December  1,  1910,  no  further  permits  shall  be 
granted  unless  the  board  is  satisfied  that  public  convenience  requires  it,  and 
permits  so  granted  shall  be  for  a  period  not  exceeding  six  months. 

Sec.  9.  The  board  shall  annually  estimate  the  expense  of  carrying  this  act 
into  effect  for  the  ensuing  year  and  shall  certify  the  same  to  the  treasurer  of 
the  Commonwealth,  who  shall  apportion  said  expense  among  the  cities  and 
towns  comprised  in  the  district  in  proportion  to  the  amount  of  their  State  tax, 
and  the  treasurer  shall  annually  notify  each  city  and  town  of  the  amount  to  be 
paid  by  it,  and  the  same  shall  be  paid  by  such  city  or  town  into  the  treasury 
of  the  Commonwealth  at  the  time  required  for  the  payment  of,  and  as  a  part  of, 
its  State  tax. 

Sec.  10.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby  repealed, 
and  this  act  shall  take  effect  on  the  1st  day  of  July,  1910. 

Approved  June  15,  1910. 
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The  following  Bureau  of  Mines  publications  may  be  obtained  free 
by  applying  to  the  Director  Bureau  of  Mines,  Washington,  D.  C. : 

Bulletin  1.  The  volatile  matter  of  coal,  by  H.  C.  Porter  and  F.  K.  Ovitz. 
1910.    56  pp.,  1  pi. 

Bulletin  2.  North  Dakota  lignite  as  a  fuel  for  power-plant  boilers,  by  D.  T. 
Randall  and  Henry  Kreisinger,    1910.    42  pp.,  1  pi. 

Bulletin  3.  The  coke  industry  of  the  United  States  as  related  to  the  foundry, 
by  RiQhard  Moldenke.    1910.    32  pp. 

Bulletin  4.  Features  of  producer-gas  power-plant  development  in  Europe,  by 
R.  H.  Fernald.    1910.    27  pp.,  4  pis. 

Bulletin  5.  Washing  and  coking  tests  of  coal  v.t  Denver,  Colo.,  July  1,  1908, 
to  June  30,  1909,  by  A.  W.  Belden,  G.  R.  Delamater,  J.  W.  Groves,  and  K.  M. 
Way.     1910.     62  pp. 

Bulletin  6.  Coals  available  for  the  manufacture  of  illuminating  gas,  by  A.  H. 
White  and  Perry  Barker,  compiled  and  revised  by  H.  M.  Wilson.  1911.  77  pp., 
4    pis. 

Bulletin  7.  Essential  factors  in  the  formation  of  producer  gas,  by  J.  K. 
Clement,  L.  H.  Adams,  and  C.  N.  Haskins.    1911.    58  pp.,  1  pi. 

Bulletin  8.  The  flow  of  heat  through  furnace  walls,  by  W.  T,  Ray  and  Henry 
Kreisinger.    1911.    32  pp. 

Bulletin  12.  Apparatus  and  methods  for  the  sampling  and  analysis  of  furnace 
gases,  by  J.  C.  W.  Frazer  and  E.  J.  Hoffman.    1911.    22  pp. 

Bulletin  13.  Resume  of  producer-gas  investigations,  October  1,  1904,  to  June 
30,  1910,  by  R.  H.  Fernald  and  C.  D.  Smith.    1911.    393  pp.,  12  pis. 
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Bulletin  14.  Briquetting  tests  of  lignite  at  Pittsburgh,  Pa.,  1908-9;  with  a 
chapter  on  sulphite-pitch  binder,  by  C.  K  Wright.    1911.    64  pp.,  11  pis. 

Bulletin  16.  The  uses  of  peat  for  fuel  and  other  purposes,  by  C.  A.  Davis. 
1911.    214  pp.,  1  pi. 

Bulletin  18.  The  transmission  of  heat  into  steam  boilers,  by  Henry  Kreisin- 
ger  and  W.  T.  Ray.     1912.    380  pp. 

Bulletin  19.  Physical  and  chemical  properties  of  the  petroleums  of  the  San 
Joaquin  Valley,  Cal.,  by  I.  C.  Allen  and  W.  A.  Jacobs,  with  a  chapter  on  analy- 
ses of  natural  gas  from  the  southern  California  oil  fields,  by  G.  A.  Burrell. 
1911.    60  pp.,  2  pis. 

Bulletin  21.  The  significance  of  drafts  in  steam-boiler  practice,  by  W.  T. 
Ray  and  Henry  Kreisinger.  64  pp.  Reprint  of  United  States  Geological  Sur- 
vey Bulletin  367. 

Bulletin  23.  Steaming  tests  of  coals  and  related  investigations,  September  1, 
1904,  to  December  31,  1908,  by  L.  P.  Breckenridge,  Henry  Kreisinger,  and  W.  T. 
Ray.     1912.     380  pp.,  2  pis. 

Bulletin  24.  Binders  for  coal  briquets,  by  J.  E.  Mills.  56  pp.  Reprint  of 
United  States  Geological  Survey  Bulletin  343. 

Bulletin  27.  Tests  of  coal  and  briquets  as  fuel  for  house-heating  boilers,  by 
D.  T.  Randall.  44  pp.,  3  pis.  Reprint  of  United  States  Geological  Survey  Bul- 
letin 366. 

Bulletin  28.  Experimental  work  conducted  in  the  chemical  laboratory  of  the 
United  States  fuel-testing  plant  at  St.  Louis,  Mo.,  January  1,  1905,  to  July  31, 
1906,  by  N.  W.  Lord.  51  pp.  Reprint  of  United  States  Geological  Survey  Bul- 
letin 323. 

Bulletin  29.  The  effect  of  oxygen  in  coal,  by  David  White.  80  pp.,  3  pis. 
Reprint  of  United  States  Geological  Survey  Bulletin  382. 

Bulletin  30.  Briquetting  tests  at  the  United  States  fuel-testing  plant  at  Nor- 
folk, Va.,  1907-8,  by  C.  L.  Wright.  41  pp.,  9  pis.  Reprint  of  United  States 
Geological  Survey  Bulletin  385. 

Bulletin  31.  Incidental  problems  in  gas-producer  tests,  by  R.  H.   Fernald, 

C.  D.  Smith,  J.  K.  Clement,  and  H.  A.  Grine.     29  pp.     Reprint  of  United  States 
Geological  Survey  Bulletin  393. 

Bulletin  32.  Commercial  deductions  from  comparisons  of  gasoline  and  alco- 
hol tests  on  internal-combustion  engines,  by  R.  M.  Strong.  38  pp.  Reprint  of 
United  States  Geological  Survey  Bulletin  392. 

Bulletin  33.  Comparative  tests  of  run-of-mine  and  briquetted  coal  on  the 
torpedo  boat  Biddle,  by  W.  T.  Ray  and  Henry  Kreisinger.  50  pp.  Reprint  of 
United  States  Geological  Survey  Bulletin  403. 
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